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Albany, Auguft, l8 



TO HIS EXCELLENCY UALPII ,P. LOWE, 



SIR: 

In accordance with your directions given in November of hist year, I 
have tlie honor to submit herewith a supplement to the Geological Keport 
of Iowa, Vol. I, Part 2, eontaiaing desoriptions of new spedes of Cii- 
noidea and other fossils, chiefly from the Burlington and Keokuk lime- 
etonea. 

The greater part of these desoriptions are of OrinoideEe, and are ac- 
companied hy diagrams, without which the relations and proportions of 
parts cannot be well understood. Completed drawings of many species 
have already been made, so that less delay will be experienced on this 
account when the printing of the second volume shall be authorised. 

The CKlNOrrEjE embraced in this paper, the descriptions of which are 
already completed at this date, are above sisty species. 

I have the honor to be, 

Very respectfully. 

Your obedient servant, 
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NOTE. 

The deaoriptious of the following species of Cvinoideie wei-e, with a few 
exceptions, completed in July 1859, and it waa my intention to print and 
publish the snpplement immediately. A part of it was thus printed and 
forwarded to Governor Lowe booh after the date of the address, but the 
publication has been postponed by circumstances beyond my control. 

I have been still farther indebted to Mr. Woethen for the use of his 
collection of Orinoideie, already acknowledged in the volume, and many 
of the descriptions have been drawn from his specimens alone ; while in 
others I have been able to avail myself of the extensive collection of Mr. 
0. A. White of Burlington, which contains numerous new forms of this 
family of fossils, and affords valuable means of comparison. The greater 
number of species are from the Burlington limestone of Iowa, a locality 
frequently cited in the report already published. A few species have been 
added to those before known in the Keokuk limestone, from specimens 
recently sent to me through the kindness of Dr. G. M. Kellogg of Keo- 
kuk. The descriptions of the species from the Warsaw limestone, with one 
exception, were printed one year since ( in 1858} Jn another form, but had 
not been given to the public, and are first published in this supplement. 
The diagrams have been drawn with great care by Mr. K.P. Whiteield, 
and I have likewise been indebted to him for very essential aid in pre- 
paring the descriptions. J. H. 
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KEW SrECIES OF CUINOIDEA. 



Ac'tinufriBSEss iiratus ( n. s. ). 

Body broadly turbinate below, spreading in a wide thick- 
ened rim at the bases of the arms ; summit nearly flat at 
the margin, rising in a low dome towards the centre, and 
surmounted bj a proboscis ; base truncate, somewhat deeply 
excavated for the reception of the column. Basal plates about 
half as long as the first radials : first radial plates about as 
high as wide; second radials much smaller than the first, 
hexagonal, with third radials nearly of the same size and 
form except narrower, being truncate at the top, supporting 
a first and second inter-supraradial plate in the same line, 
and on each side of their upper sloping edges a single supra^ 
radial bifurcating plate, which sustains upon its outer side a 
series of four brachial plates, and upon its inner side a series 
of supraradial plates, each of which supports brachials on one 
side and supraradials on the other, giving oif the arms on 
opposite sides alternately, making six or seven arms to each 
principal division of the ray. 

First interradial plate large, hexagonal : second and third 
ranges of two plates each, sucessively smaller, hexagonal, 
and supporting two subpentagonal plates in the fourth range, 
the last ones supporting the outer edges of the plates of the 
fiist supraradial series of the adjacent rays. 

SnEFACE of plates marked by ridges rectangular to the 
margins, and coalescing towards the centre ; those from the 
lower side, on the first radials, joining in an arching ridge. 

I'his species is of tlic type of tHose with wide-spreading summits and numerous 
arms. It differs conspicuously from any other of the type at present known to me, 
in tlie surfiioe markings, by which it may he readily distinguished. 

Geological position and locality. In the Buvlingtoa limestone ; Bwrlipg- 
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A GEOLOGICAL STJRVEr OF IOWA. 

ActJnociiiDUg glyptiis ( n. s. ). 

BoDT urnshaped below, short, flattened above, with a broad 
expanded rim which commences at the top of the third 
radial plate, and extends to the arm-bases nearly at right 
angles to the axis of the body. Basal plates short, slightly 
thickened at their lower margins : first radials large, wider 
than high ; second radlala large, hexagonal, width equal to 
or greater than the height ; third radials smaller than the 
second, octagonal, wider than high, supporting large supra- 
radial plates on the upper sloping angles, and truncate above 
by the first of a group of small inter-supraradlals. 

The supraradials which rest upon the third radial are the 
first of a series of four plates (present in the specimen), each 
giving origin to an arm, the first on the inside, the next on 
the outside alternately. The number of arms in this species 
has probably not exceeded ten to each ray — fifty in all. The 
first brachial series of each division of the ray (in their order 
of bifurcation) consists of four plates, the second series of 
two, the third of two, and the numbers in the remaining 
series are not fully determined. 

First interradial plate hexagonal, as large as the second 
radials, and supporting two small plates, one hexagonal and 
one pentagonal, with two still smaller plates in the third 
series and from two to five small irregular plates above, and 
sometimes a large interbrachial plate between the brachial 
series of the two adjacent rays. 

Anal plate hexagonal, smaller than the first radials : two 
hexagonal plates in the second range, three in the third, and 
three small plates forming an arch over the middle one of 
these, completing the series. 

Surface of plates elevated into large high transverse nodes 
or ridges, which are connected with those of the adjoining 
plates by short subangular ridges, while the principal nodes 
exhibit a transverse ridge. The lower surface of the expanded 
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PALEONTOLOGY. O 

rim is traversed by zigzag subnodose ridges, whicli follow the 
ramifications of the ray, and are highest at the centre of 
each plate, while between the ridges the surface is deeply 
indented. 

Dome composed of a great number of very small, slightly 
nodose, polygonal plates, with a subcentral depression. 

This species differs from others of the same typo, by its short broad calyx, its 
heavily nodosa plates, and the less number of arms to eiioh ray; also the margin of 
the projectii^ rim has been less deeply sinuate than in most of the species of this 
type. 

Geological position and locality. lu tlie Burlington Umestone : Burling- 
toa, Iowa. 



Actiisocdiaiis subuiiibrosus (n. a. }• 

Body symmetrically urnshaped, spreading horizontally 
above in an expanded rim which forms the united bases of 
the arms : summit depressed convex, composed of small 
polygonal plates, and terminating in a' strong proboscis si- 
tuated nearer to the anal side ; base excavated for the recep- 
tion of a large column. Basal plates high, sloping gradually to 
their superior margins : first radials large, higher than wide ; 
second radials hexagonal or pentagonal, higher than wide ; 
third radials smaller than the second, height and width nearly 
equal, hexagonal or heptagonal, sustaining on their upper 
oblique edges supraradial plates in double series, having one 
inter-supraradial plate between the upper, and resting on 
the edges of the lower supraradial plate. A series of three 
brachial plates is sustained on the outer edges of the supra- 
radials, and above these commence the arm-plates proper. 

The second supraradial plates of each division of the ray 
support upon their inner edges brachial plates, and upon their 
outer edges supraradials of the second order, which again 
support brachial plates on their outer edges and supraradials 
of the third order on their inner edges, and so on, giving 
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4 GEOLOGICAL SURVEY OF IOWA. 

arms on each side alternately. One ray of the specimen 
examined has nine, and another twelve arm-openings ; the 
plate of the central branch being still a bifurcating plate. 

The interradial scries consist of seven plates each ; the 
first hexagonal, supporting two smaller plates in the second 
series, two in the third, a plate resting between the last two, 
and a very small intercalated plate above. 

Anal plates nine or ten ; first one large, hexagonal, higher 
than wide, supporting two smaller hexagonal plates and three 
in the third series, with the remaining small plates irregular- 
ly placed. 

Surface of plates slightly convex, and granulose without 
any appearance of strise or ridges. 

The condition of the specimen does not admit of a satisfaotory determination of 
the full number of diyisions in the rays; nor is it easy to datermine whetliar the 
nnmber of arms are eciual from eacii. 




Geological position and locality- In tlie Burlington limestone : Burling- 
ton, Iowa. 
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PALEONTOLOGY. 

Actinocrinus aegilops ( n s )■ 

Body urnsliaped below, spreading, high, domeshaped above^ 
composed of polygonal nodose plates, and terminating in a 
strong subcentral proboscis ; base slightly excavated. 

Basal plates large, thick, projecting below the point of 
attachment for the column in a bipartite node. First radial 
plates slightly wider than high, narrower at base than above- 
Second radials pentagonal or hexagonal. Third radials pen- 
tagonal, as large as the second, and supporting on their upper 
oblique sides large heptagonal supraradial plates : these 
support, upon their outer oblique sides, brachial plates in 
double series, and upon their inner sides they sustain supra- 
radial plates of the second order ; these again sustain bra- 
chials and supraradials of the third order, in reversed po- 
sitions : the last supraradials support two brachial plates, 
giving eight arras to each ray, or forty arms to the whole 
brachial series, Resting upon the first supraradials and lying 
between the second, are two pentagonal inter-supraradial 
plates, the first three times the size of the second. 

First interradial plate hexagonal, sustaining on its upper 
sides two smaller plates, hexagonal and heptagonal, with 
from two to four small plates above. 

First anal plate as large as the first radials, heptagonal, 
supporting three smaller plates : the 
remaining anal plates have not been 
/^ ^"^^rO "determined. 
'^t> ^r\'^rr Surface traversed by low ridges, 

3m\D/-^^^{ 7 ._ which pass from plate to plate, meet- 
ing in a transverse lanceolate node on 
the centre of each plate, except the 
first radials, which are marked by ir- 
regular confluent nodes. 
Geological position and locality. In the Burlingtoi 
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6 GEOLoaiCAL SURVEY OF IOWA. 

4ctiiiocriims ^isisssilsmiihiatiis ( n. s.)- 

Calyx very low, nearly flat to the bases of the arms : 
(summit concealed by the arras and adhering stone.) Basal 
plates very small, their centres elevated, forming a low rim 
bordering the articulate facet of the column. Eirst radial 
plates twice as wide as high, narrow below, the superior 
lateral sides very short. Second radials short, hexagonal. 
Third radials short and wide, hexa.gonal, their lateral sides 
minute ; sustaining upon their upper edges supraradial plates, 
pentagonal and hexagonal in form, higher than the third 
radials and not so wide : these sustain each two brachial 
plates, giving four arms to each ray [as far as has been as- 
certained]. 

First interradial plate octagonal, supporting two smaller 
interbrachial plates. 

First anal plate octagonal, two-thirds as large as the first 
radials, sustaining two smaller plates. Arms probably six- 
teen, simple from their origin, composed of a double series 
of short j)Iates, obtusely wedgeform at their interlocking 
edges ; every fifth or sixth plate, on either side of each arm, 
bearing an acute spine nearly a line in length, and projecting 
laterally from the arm. 

SoiiFACE of the first radial plates marked by a crescentforra 
ridge, rising near the superior lateral angles, and reaching 
almost to the inferior margin. Surface of the second radials 
marked by a transverse ridge across their whole width. The 

f remaining plates of the body are roughly 
granulose : the plates of the arms are more 
finely granulate. 



Wi^^ 



This species is distinguished by its flat base, which is de- 
V's' '-' "^ pressed below the projectii^ lower margin of the first radial 

W?Qw plates; the Tory short radials, and the elongate arms with 

P lateral spines. 

Aetinocrinus spinobraoliiatas. 

Geological position and locality. In the Burlington limestoue : Burling- 
ton, Iowa. 
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PALEONTOLOGY. 



ActinocniiHS iiemmlerosHS ( n. s.). 

Body elongate urnshaped, depressed convex above, spread- 
ing at the arms into a broad thin flange-like expansion, 
formed beneath of the base-plates of the arms; and above of 
the plates of the summit : this expansion is traversed by 
the cavities of the arms, opening into the cavity of the body 
in one large passage from each ray, bifurcating as the arms 
are given off from each side ; base excavated for the attach- 
ment of the column. Basal plates large, high. First radials 
very long ; superior lateral angles large. Second radials re- 
gularly hexagonal, less than half the size of the first. Third 
radials octagonal, supporting on their upper oblique sides 
supraradials, and on the upper horizontal side the first of a 
series of six inter-supraradial plates : the supraradials sustain 
on their outer edges a series of several large brachial plates, 
and on their inner edges supraradials of the second order : 
these again sustain other similar plates, but reversed in posi- 
tion alternately, until six arms are given off on each side of 
the ray. Several small interbrachiai plates exist between the 
divisions of the ray and the several brachial series. Pirst 
interradiitl plate regularly hexagonal, sustaining two smaller 
plates, oile pentagonal, the other hexagonal : in the third 
series are two hexagonal plates, in the fourth, two, and a 
smaller plate above, making eight in all. 

First anal plate hexagonal, with two in the second series, 
four in the third, four in the fourth, and two or three smaller 
plates above. 

Surface traversed by ridges running from the centre of 
each plate, and uniting with those of the adjoining plates : 
the union of these ridges forms nodes on the middle of the 
interradial and anal plates, while on the radial series they 
form a transverse ridge crossing tlie centre of the plate. 
Also the first radial plates have several other ridges, which. 
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O GEOLOGICAL SURVEY OF IOWA. 

commencing below the transverse one, pass down and unite 
with those of the basal plates. Above the third radial plate 
the centres of the different ranges of the plates are elevated 
into ridges, leaving zigzag channels between. 

The summit is composed of a great number of small poly- 
gonal nodose plates, and is apparently destitute of a central 



This species differs from others of the type, in tho form of the body, surface 
taarkings, and relatiye proportion of the pUtes. 
For a diagram of this species, see end of Supplement. 

Geological position andlocality- In the Burlington limestone : Burling- 
ton, Iowa. 



ActiisocHsaus re^'alis ( n. s.). 

Body elongated, subturbinate below ; the base very small, 
expanding gradually above to the first supraradial plate, 
where it spreads out broadly and almost rectangularly to the 
axis of the fossil. 

Basal plates high, about two-thirds the height of the first 
radials. First radial plates long, longer than in the other 
species of this type. Second radials about as long as wide, 
hexagonal. Third radials heptagonal, about as large as the 
second radials, and supporting two radials of the second 
order : each of the latter, on the outer sloping side, supports 
a series of brachial plates of five or six or more, to the base 
of the free arm ; the summit of each one supports a radial 
plate of the third order, while the inner sloping edges gup- 
port an inter-supraradial plate which is succeeded by a se- 
cond one. The second supraradial supports a third supraradial 
with a series of brachial plates on the inner sloping face, 
and thus alternately to the fifth supraradial plate. This ar- 
rangement is somewhat varied in the anterior ray, and we 
have eight arms to each division, or sixteen to the entire 
ray ; while the others have seven to each division, giving 
fourteen to each ray, and making the arm-formula 
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First interradial plate as large as tlie second radial, and 
supporting a second range of two smaller plates, which are 
succeeded by a third, fourth and fifth range of two plates ; 
the sixth range of two plates a little inclined, and a seventh 
and eighth range of single plates. 

First anal plate as large as the first radial, hexagonal, sup- 
porting two plates each a little longer than the second radial, 
and successively a third, fourth and fifth range of smaller 
plates, the last three arching over the central one of the range 
below; the last range of three being succeeded by three or 
four plates, in somewhat irregular order, one above the other. 

The suture-lines of the plates are moderately impressed, 
and the surfaces marked by sharp ridges, which, meeting at 
the junction of the plates, extend towards the centre, and, 
in the lower plates, unite at various angles according to the 
form of the plates ; the junction of the ridges marked by 
sharp nodes, and sharp transverse ridges marking the centres 
of the radial and lower interradial plates. 

Summit very broad, nearly flat or scarcely concave in the 
centre, gently sloping downwards towards the margins, with- 
out proboscis, composed of a great number of small polygonal 
plates which are slightly nodose. 

Column round, composed near the body of thin plates ; 
canal large, pentalobate. 

This species is similar in structure to all ttvo otliers of this group, but it differs 
essentially in the proportion of its parts. The base is narrow, and. the basal plates 
high or long; while in the others they are comparatively very short, except in A. 
perumbrosus. The manner of bifiircation of the arms is somewhat different; the 
ranges of plates, being more attenuate, giving room for a greater number of arms. 
In the other species of this group, the ranges of plates which are properly brachials, 
become, m the anterior ray of this species, supraradials, and, after branching from 
the main division of the lateral portion of the ray, give origin to three arms each; 
which, with the fiye others, make eight arms to each division, or sixteen arms to 
this ray. In one of the aateroJateral rays, seven arms can be counted to each divi- 
sion, and the postcro -lateral rays appear to be subdivided in the same manner. In 
2 
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10 GEOLOGICAL SURVEY OF IOWA. 

the surlkie markings, tho ridges, as described, pertain more particularly to the 
basal, radial, and first anal plates : in the interradial and upper anal plates, the 
ridges, except thecentraloneof each face, are interrupted and reduced to nodes; so 
that the pattern of eafih plate of these series, taken separately, is a five-, six- or 
seven-rayed star having a node placed in the angle between each pair of adjacent 
rays. The ridges on the underside of the expanded rim differ from most of the others 
in being less angular, and the spaces between not so deeply excarated. There are 
also a greater number of small intercalated plates between the brachial series, than 
in others of the type. 

For a diagram of this species, see end of Supplement. 

Geological position and locality. In the Burlington limestone, Burling- 
ton, Iowa. 

The preceding species (of this paper) are all of a peculiar type.-the most striking 
featnre of which is the wide^sp reading dome, which is usually depressed or nearly 
fiat upon the top; the margins widely expanded, oi1;en extending beyond the limits 
of the body (from half to three-ibui-ths of an inch) ibr a distance half as great as 
the diameter of the body, and sometimes haying in the entire diameter an extent of 
four inches. This fiattened dome, when perfect, has the form of a ten-rayed star, or 
a disc with ten angles, two of the angles proceeding from the divisions of a single 
ray. These angles are sometimes obtuse and sometimes acute, or extended into 
prominent points. 

Some of the forms of this type have four and even five plates in the direct line of 
the radial series; though the supraradials always diverge from the upper sloping 
sides of the third radial plates, and those in direct line above the latter are inter- 
supraradia! plates. Some of the species are furnished with a central or subcentral 
proboscis; while others have a simple aperture in the crown, marked by a slight 
depression; and others appear to be destitute of any opening whatever, so iiir as 
■we can determine. The fiattened expansions of the margins are composed of the 
plates of the summit above and the plates forming the continuation of the rays, 
the inter-supraradials and brachial plates below, these forming the two walls. The 
space between these walls is traversed by the soft parts of the animal, ramifying 
s divisions and proceeding to the bases of the arms. When the space b 
i by the removal of the plates of the dome, or of those of the lower side, 
the wide central cavity of the upper part of the body is laid open, and from this all 
the subdivisions may be traced to the bases of the arms. Bach division of the ray 
is separated from the adjacent one fay a vertical wall of plates, filling the space 
between those of the dome and the waU below; and in this way we are able to 
trace the channels made bj the subdivisions of the fleshy part of the ray to the 
bases of the external arms, the number and extent of the ramifications correspond- 
ing to the number of arms on the external mai^n. 

The entire border of the disc is surrounded by the arms rising in pairs, vertical- 
ly from the periphery. The arms are short, simple from their origin, and composed 
of a double series of interlocking plates. 
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Act!iis)<iil5Mi8 iMvartcatiis ( n. e.)- 

Body short, broadly turbinate below, abruptly spreading 
from the base of the second radial. Basal plates short, ab- 
ruptly spreading, and the lower exterior margins extending 
almost at right angles to the axis of the fossil, being broadly 
sinuate at the sutures ; forming, when seen from below, a 
broad trilobate disc : upper margins of plates scarcely rising 
above the upper piano of the disc. 

First radials short and wide ; lower margins of those 
resting over the suture, scarcely curved : upper margins 
concave. Second radials short, about twice as wide as high; 
one of them quadrangular ; the others truncated on one of 
the upper lateral angles, giving a fifth short side. Third 
radials short, supporting on the anterior and postero-lateral 
rays a single supraradial plate on each of the upper sloping 
sides; these each sustaining a pair of arms, while in the 
antero-lateral rays the only division is upon the third radial. 
The arm-formula is 



4 4 



a Actinocrinas quin 



First interradial plate large, subheptagonal, about twice 
as wide as long, and supporting two more elongate unequal 
second interradials. First anal plate as wide as high, differing 
much in proportion from the first radial plates, and supporting 
a second range of three plates, and above this an irregular 
range of four plates, with three unequal plates in the fifth 
range. 

Dome moderately convex, with a central spine, and a 
single strong spine placed at the summit of each ray above 
the arm-openings. 
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^r 



This species corresponds to Jl. quinqui- 
lohls in its arm-formula, but differs very 
conspicuously in tlio form of the body below 
the arms, the expansion of the base, and tho 
proportions of the plates. The arms of thia 
species spread more abruptly, being at their 
has D a y at right angles to the axis of 
li il e spines are broad at the b: 
ac ngabove,and thencetapering 

gra Hoir entire length unlaioi 

Th m s crushed, so that its 
f ni n known, but it does not appear 
to ha been aa much eleyated as in j3. 
qu qv b 

Geological position and locality. In tho Eurliagton limestone, Burling- 
toa, Iowa. 




r^i^ 



Actiiiocriiius c!yi»eatiis ( n. s.). 



Body broadly turbinate and abruptly contracted below the 
arms. Dome broadly rounded, depressed-convex above, and 
terminating in a medium-sized central proboscis. Basal plates 
low, rounded, and curving gently inwards to the central de- 
pression for the insertion of the column. First radial plates 
proportionally large, wider than high. Second radials small, 
twice as wide as high. Third radials small, pentagonal on 
the anterior and antero-lateral rays, and hexagonal on the 
postero-Iateral rays, supporting on their upper sloping edges 
supraradials in double series ; the upper one of these also 
bearing on its upper edges two brachial plates, which are 
likewise in double series, giving four arms from each ray ; 
making altogether 
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Interradial plates four in eacli series ; the first one large, 
line- or ten-sided, siipporting on its upper edge two irregular- 
ly formed plates, with a still smaller one above. Anal series 
composed of six plates ; one large, heptagonal, supporting 
three smaller polygonal plates, the central one of these again 
supporting two small plates above. 

Stjeface of the plates on the entire body slightly convex ; 
those of the dome more convex than those of the body be- 
low : minute surface-structure finely granulose. 

OjQOj-^ In the general form of the body, this 

^Z^c^^^J crinoid bears considernble resemblance 

D^ C^S3 /—t. to j^. lEgitiiiis (lowaGeol.Eeport, VoL 

.-„>SI(%t^^ _^ (4^^ i. Part ii, pi. 11, f. 4), but differs mate- 
1 the number of arms, and also 
n the surface of the plates; those of that 
'/-~^( J I if V^^'^LHrS sps'^ios being distinctly nodose, while 
iO^^^^^C^'^rrA^ ^ these are but slightly convex. 

Geological position and locality. 
In the Biirlington limestone, Bur- 
lington, Iowa. 



wis 



Actinoci'SBHis deconass ( n. s.). 

Body turbinate below the arms, and having the arm-basea 
separated into lobes by depressions at the interbrachial 
spaces : base tnmcated. Basal plates short, slightly pro- 
truding, forming a rim around the base of the specimen. 
First radials large, hexagonal and heptagonal, little wider 
than high. Second radials hexagonal, twice as wide as high. 
Third radials smaller than the second, width double the 
height, pentagonal, spreading ; sustaining on the upper 
sloping edges, in the anterior and postero-lateral rays, a 
double series of brachial plates on one side, and a supra- 
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radial plato on the other; which supraradial supports a single 
brachial plate on each of the inclined edgca, and, on each of 
the antero-lateral rays, they support on each side a double 
series of brachial plates only, making the brachial formula 



7,— g = 13 arms in tlio entire indiTidual. 

First interradial plate comparatively large, hexagonal ; 
sustaining two in the second range and two or three in the 
third, which are more properly interbrachials. First anal 
plate heptagonal, a Uttle higher than the first radials; sus- 
taining three smaller plates in the second range and Jive in 
the third, with other plates above filling up the anal area, 
the number and arrangement not determined. 

Dome composed of slightly protuberant, medium-sized, 
polygonal plates, and ornamented by five lateral and a 
central node, or partially developed spines, which, in the 
specimen, are concave at top. 

Th spei s d ft rs from ji. comigerus, de- «,-, ^ 

unrib U n th I wa Report, and from all its Q K^^^ 

cong D 8 n th p oportions of the plates, as /-O ^y O^ 

well a m th f m, and also in the number <^ Of^O^l/S^'Z. 
and a ang n nt fa ms; whiuh differences may OL/2^)z==(^(^~ftJ^(3S 
readily b n by a comparisoni of the different OO^T--V^^an^'V~\CVCi 
dii^ ams given. If the partial development of the ^Cj^/\ \ \ / / — \zC?^ 

;s should prove a constant feature, it will be 

id specific charactet 

ces given are sufflcii 
b y other of this type. 

The calyx expands more rapidly tbim in ^. comigerus ; the sides 
deeply sinuate, and the arm-bases largi 



good specific character, althongb the otbor dif- S3p~7 Cl~\l TjS" 
irences given are sufficient to distinguish it from ^-^ QlJoOff 



irnigerus ; the sides are nion 

Geological position and locality. In tlie Burlington limestone, Burling, 
ton, Iowa. 
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ActiiiOdiaisiS quiiBijiMplobiiss (n. s.)- 

Body urnshaped below, broadly truncate at the base, and 
deeply sinuate on tlie interbrachial spaces. When deprived 
of its appendages, the body presents a strongly pentalobate 
character, and is of a pyriform shape with an inflated dome. 

Basal plates large, projected in a thickened rim around 
the base of the cup, and overhanging the top of the column. 
Pirst radial plates having the appearance of being hexagonal, 
from the straightness of their lower margins ; width once 
and a half that of the height. Second radials quadrangular, 
except in one of the postero-lateral rays, where it is pen- 
tangular (probably accidental), nearly twice as wide as high. 
Third radials short but very wide, of irregular form, with 
from seven to nine angles ; sustaining on their upper edges 
two supraradials with brachials above, except in the antero- 
lateral rays, where they support brachials only ; giving to 
each of these rays two arms, and to each of the others four ; 
making the brachial formula 



First interradial plate large, octagonal; sustaining two' 
smaller plates in the second range, which are situated high 
up between the brachial plates. First anal plate heptagonal, 
smaller than the first radial plates, with three smaller ir- 
regular formed plates in the second range and a like number 
in the third, with several smaller plates above extending up 
to the aperture, which is small, slightly protruding, and 
situated high on the dome of the crinoid. 

Dome elevated, inflated, nearly equaling in height the cup 
of the specimen, composed of medium-sized, polygonal, con- 
vex plates, and ornamented by five lateral and one central 
spine, which, in the specimen, have been broken away : the 
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lateral spines are situated one above the centre of each ray. 
The interbrachial and anal spaces are deeply depressed, di- 
viding the body of the crinoid into five lobes, each of which 
sustains one of the sets of arms. 



Tliia species differs from A. comi- 
gerus, figured in the Iowa Eoport, in 
the greater he^ht of the calyx, in the 
difierent proportions and height of the 
plates, and also ia the numher of the 
arms, the bases of which are much larger 
and more prominent, while the dome is 
higher and more ventricose. 

Geological position and locality. 
In the Burlington limestone, Bur- 
lington, Iowa, 



cSOO 




Actiiisfci'imis glaiis ( n. s.). 

Body symmetrically urnahaped below, regularly convex 
above, and terminated in a medium-sized central proboscis. 
Basal plates large, massive, convex in the centre, and having 
a large concave cicatrix for the articulation of the column. 

First radial plates large, about as high as wide, hexagonal 
and heptagonal. Second radials distinctly hexagonal. Third 
radials aa large as the second, pentagonal and hexagonal, and 
supporting on each of their upper sloping edges a supraradial 
of large size, which in turn support on each side brachials in 
double series; completing the rim of the cup, and giving 
four arms to each ray ; 



B opening upwards. 
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Pirst interradials regularly hexagonal, each supporting on 
its upper edge two smaller plates varying in form from five to 
seven-sided ; these are again surmounted by two still smaller 
plates in the third series and one in the fourth, making in all 
six plates in each group. First anal plate large, hexagonal; 
supporting two smaller hexagonal plates in the second, three 
in the third series, with several smaller polygonal plates 
above . 

Surface of plates regularly convex. Column large, central; 
perforation pentalobate. 



86$ 







Ttis species, although greatly 
resembling Adinocrinus longi- 
rostris ( Geol. Report of Iowa, 
pi. 11, f. 2), is nevorthelesa a, 
very distinct species, having a 
greater numher of arms, piatea 
of different form, and differently 
Lged. The arm-openings in 
this species are directed upwai'ds, 
wliile in j1. longirostris they are 
lateral : the body is also of a 
elongated form. It ia yery 
distinct from tho ji. wrna of 
TitooST. 

Geological position and 
locality. Ia tlie Burlingtoo 
n-lington, Iowa. 



AoTiNocBitius a 



Actlnocilnns calyculoides ( n. s.). 

Body small, depressed turbinate below the arms, irregular- 
ly inflated above : when viewed from the base upwards, it 
is subelliptical, the greatest diameter of the ellipse being on 
a line drawn through the body between the antero-lateral 
and postero-lateral rays. Base truncate. 

Basal plates low and forming a sharp rim around the co- 
lumn, which is rather deeply set in a symmetrical depression 
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in the centre ; notched at the suture-lines, and slightly 
spreading at the lower edges- 
First radial plates comparatively large, wider than high, 
hexagonal and heptagonal, with the upper edges concave. 
Second radials quadrangular, wide and short ; upper and 
lower edges convex. Third radials small, pentagonal ; sup- 
porting on their upper sloping edges, in the anterior ray, 
the brachial plates in double series, giving origin to but two 
arras ; while in the other rays they support supraradials in 
double series, the upper ones in turn supporting each two 
brachial plates also in double series, making four arms from 
each of these rays : 



Interradial plates three ; one large, ten-sided, supporting 
two small ones. Anal plates seven ; the first one heptagonal, 
supporting on its upper edges three smaller plates : the 
central one of these again supports three still smaller plates, 
completing the series. Proboscis subcentral, large, projecting 
over the anal side. Surface of body smooth. 



Geological position and locality. In the 
Bui'liiigtoa limestone, Burlington, Iowa. '^C^^v'^^^r^ 






ACIIKpCBlKOi OALTCDLDIDBB. 
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Actinocrinns planobasilis ( n. s). 

Body flat below, depressed- conical above ; having the arms 
at their origin thrown out in a, horizontal direction, and the 
arm-openings directed downwards. Basal plates small, slight- 
ly depressed in the centre for the insertion of the column, 
not protruding at their margins. 

First radials hexagonal and heptagonal, twice as wide as 
high. Second radials very short, their width and height as 
three to one, hexagonal. Third radials short and wide, 
hexagonal ; supporting on their upper sloping edges, in the 
postero-lateral rays, supraradials, probably in single series, 
with brachials above, giving four arms from each of these 
rays. Those of the remaining rays cannot be determined from 
the specimen, the upper plates being absent. 

The interradial series consist of one large hexagonal plate 
below, supporting two smaller plates above, the upper por- 
tions of these forming a part of the dome of the specimen. 
First anal plate smaller than the first radials, hexagonal ; 
supporting two large elongated hexagonal plates above, which 
extend upwards between the arms of the adjacent rays, and 
are succeeded by other plates, giving this side a more verti- 
cal direction. 

The dome forms the bulk of the specimen, and is composed 
of polygonal plates surmounted by a subcentral spine, which, 
in the specimen, is removed. 

Surface of plates plane or slightly convex. 

From the form of the summit, there appears to have been. & 
central spine, and at the base of it, on the anal side, an aperture 
opening upwards, the surrounding plates of which, ia the speci- 
men, are hrolsen away, leaving this aperture confluent with the 
central one made by the removal of the spine. 



Geological position and locality. In tlie Burlingtoa limestone at Bur* 
lington, Iowa. 
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ActinAcrinus inflatus (ns.). 

Body flattened, or very moderately convex below. Dome 
high and inflated, terminating in a large subcentral pro- 
boscis, which is coraposed at base of large spinose plates : 
proboscis nearest the anal side. 

Basal plates of medium size, hexagonal, without reentering 
angles at the suture lines ". base very slightly concave, and 
margins of plates not produced. 

First radial plates large, once and a half as wide as high, 
straight below. Second radials short and wide, hexagonal. 
Third radials smaller than the second, hexagonal, twice aa 
wide as high, sustaining on their upper oblique edges bra- 
chial plates on the only arm where they remain ; the number 
of arms undeterminable, on account of the imperfection of 
the specimen, 

In the interradial scries there is but one hexagonal plate 
in each division, which can properly be called an interradial 
plate, the two plates above being more properly interbra- 
chials. The anal series consists of one hexagonal plate below, 
smaller than the first radials, and two in the second range ; 
above these, the number and arrangement cannot be deter- 
mined. The interbracbial spaces are much depressed, forming 
deep grooves in the body ; the constriction extending to the 
upper angles of the first radial plates, giving a peculiar stel- 
late form to the crinoid when viewed from the base. 

The plates of the body of the crinoids of this type are 
very thin and fragile, and the specimens consequently much 
distorted and broken. 

This species diifcrs from A. planobasilis, in having a 
more convex calyx, in the dome being much higher and 
more inflated, as well aa in the proportional size of the 
plates. 

Geological position and locality. In the Burling- 
ton limestone, Burlington, Iowa, 

ACTIXaCEIKOS IKfLAIDg. 
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Actinociinus sexaiiuatiis (n.s.). 

Body ti turbinate, truncate at base, and surmounted by a 
rather small subcentral proboscis ; base excavated for the 
reception of the column. 

Basal plates short, projecting in a thickened rim around 
the base of the calyx. 

First radial plates rather large, nearly twice as wide as 
high. Second radial plates proportionally large, pentagonal 
and hexagonal. Third radials smaller than the second radials, 
pentagonal and hexagonal, and supporting on their upper 
sloping edges supraradiala of large size; these again sup- 
porting on their inner edges the second series of supraradiala, 
while on their outer edges they support brachials : the upper 
supraradials again support each two brachial plates, and are 
separated by a small inter-supraradial plate which rests upon 
the lower and between the upper supraradial plates. This 
arrangement gives to each ray six arms, thus : 



First interradial plate hexagonal, supporting two smaller 
hexagonal or pentagonal plates; these again supporting an- 
other plate of irregular form on their inner angles, with a 
fifth plate of an elongated form passing up into the inter- 
brachial spaces. 

First anal plate hexagonal, about as large as the first ra- 
dials; upon which rest two smaller hexagonal plates in the 
second range, three in the third, and two in the fourth, with 
one elongated plate passing up between the arms of the 
adjacent rays. 

The surface of the plates is traversed by broad ridges flat- 
tened at top, which give it the appearance of having been 
■worn down ; but its beautifully granulated texture proves 
this to be the natural condition. 
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TliG specimen described, which appears to retain its 
natural Ibrm, has the entire anterior side more prominent, 
and the plates of the ray at tho base of the arms standing 
out distinctly beyond the curvature of the other parts. 
The .plates on the anterior part of the dome are likewise 
moi'u protuberant than the others. 

Geological position and IncaHty. In the Burling- 
ton limestone, Burlinston, Iowa. 



ActiiKienBisis quateinaims ( n s.). 

BoDYbitnrbiiiatc, small, rather higher than wide, greatest 
diameter central, ridged below and spinose above. Base 
concave for the reception of thfe column- 
Basal plates very short, and projecting in a scarcely 
thickened rim below the attachment of the column ; divided 
hy a broad and deep notch at the line of junction. 

rirst radials proportionally large, wider than high. Second 
radials small, short, pentagonal and hexagonal. Third radials 
small, pentagonal and hexagonal, supporting upon their up- 
per sloping edges supraradials in single series ; upon these 
rest tiie brachial plates, apparently one only to each arm. 
This arrangement gives to each ray four arms : 



The interradials arc four in number, except a small inter- 
calated plate in one series; the first one largest, hexagonal 
or heptagonal, supporting two smaller ones side by side, with 
a small one between them above, which allows the brachial 
plates of the adjacent rays to rest against each other. Anal 
plates five ; the first large, hexagonal, as high as wide, sup- 
porting two smaller in the second and two in the third series. 

The plates of the calyx are all traversed by sharp ridges> 
those which pass along the ray being the most conspicuous : 
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these ridges meet on tlie plates, and form angular nodes or 
transverse ridges. The plates of the summit are produced 
into short obtuse spines : proboscis central, large. 

This species bears considerable resemblance to A. raultibrackiatuB ( Gcol. Rep. of 
Iowa, pi. 11, f. 10), but is more nearly allied to fig. 13 of the same plate, and differs 
from the first in the number of arms, and from the last in 
the form of the body and snrfitce marliings; ths plates of 
the calyx being more strongly and deeply ridged and the 
plates of the summit inore distinctly spinose, while the 
body is proportionally broader, and the parts above and 
below the arms more nearly equal. 



Geological position and locality. In the Euvlington limestone, Burling- 
ton, Iowa. 



Actinoci'inns gemmiformis (n.s.). 

Body small, somewhat biturbinate, the dome being more 
rotund than the calyx; plates strongly nodose below and 
spinose above : summit composed of comparatively large 
polygonal plates, and terminating in a slender central pro- 
boscis, the plates of which are sharply spinose. Base concave 
for the reception of the column, which is of medium size. 

Basal plates large, produced into long thin spreading ox- 
tensions which overhang the articulating facet of the column, 
giving a tripetaloid appearance. 

First radial plates large, wider than high, and having the 
superior lateral angles large. Second radials very small, qua- 
drangular. Third radials larger than the second, pentangular, 
and sustaining on their upper sloping edges, in the anterior 
ray, brachials in double series; in the antero- lateral rays, 
brachial plates on the lateral side and supraradials in double 
series on the anterior portion of the ray, the upper one of 
these supporting two brachials ; on the posterior lateral ray, 
they support supraradials in double scries on each side, with 
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brachials above, giving two arms to the anterior raj, three 
to each antero-lateral, and four to each postero-lateral ray : 

2 

Interradials three in the anterior series ; one large, ten- 
sided, supporting two small pentagonal plates above. The 
lateral series consists of one large nine-sided plate below, 
and a small irregular-formed plate above. Anal series not 
determined. 

Surface of plates produced into elongated nodes ; those 
of the basal first radials and first interradials, and probably 
anals, most conspicuous. 

'logical position and locality. In the Burlington ^j^^ /^f^^" 



irlington, Iowa. " '■^'-^^Mo^ 



liraostonc. 



Actinociiiius inoinatns ( n. s.). 

BoDT depressed turbinate, widely spreading at the avm- 
bases and abruptly contracted below the basal portion, pro- 
truding so as to leave a concavity below a line drawn from 
the arm-bases to the edge of the basal plates. Dome depressed 
convex, with a small subcentral proboscis. 

Basal platss slightly convex, extending little below tlie 
base of the first radials, depressed in the centre, the lower 
edges not extending downwards. 

I'irst radials large, height and width nearly equal. Second 
radials small, wider than high, quadrangular. Third radials 
a little longer than the second, pentangular, supporting a 
double series of supraradials, which support a double series 
of brachial plates above, the last brachial plate being pro- 
tuberant. Arm-formula : 
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composed of a double series of minute interlocking plates. 
Surface finely granulose. 

A ■R'orn specimen in Mr. Worthen's collection, and one 
with arms in Mr. White's collection, correspond to the fol- 
lowing description ; 

First interradial plate large, nine- or ten-sided,, supporting 
two in the second range, with sometimes one in the third 
range. First anal plate large, heptagondl, a little higher than 
the first radials : three plates in the second range and three 
in the third range ; or sometimes two irregular ranges above 
the second, with two each with a single one above these. 

Geological formation and locality. In the Burlington limestone ; Bur- 
lington, Iowa. 

Actiiiocs'iiiHs sciiarius (n.s.). 

The form of the body below the arms is that of a hemi- 
spherical cup having a slightly protruding rim around its 
base, depressed convex above, and marked by irregular 
grooves, which are a continuation of the depressions at the 
interbrachial spaces. Base deeply excavated for the reception, 
of the column. 

Basal plates of medium size, slightly protruding at their 
lower margin. 

First radial plates hexagonal and heptagonal, wider than 
high ; upper and lower lateral angles about equal. Second 
radials regularh' hexagonal, smaller than the first radials. 
Third radials hexagonal, truncated at top by an interbrachial 
plate of large size, and supporting on the upper sloping 
angles supraradials, which support on their outer angles 
brachial plates, and on the inner angles other supraradials, 
which support each two brachial plates ; making six arms to 
each ray, or 
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7. — p m 30 arms in tte entire specimen. 

Interradials eight, generally hexagonal in shape, arranged 
in order as one, two, two, two, and one ; gradually decreasing 
in size as they rise upwards. First anal plate hexagonal, 
with two in the second range, three in the third, and several 
smaller plates irregularly placed ahove, and passing up into 
the dome. Summit composed of many small polygonal plates. 
Anal aperture subcentral. 

Surface markings like those of A. ornatns { Iowa Report, 
Vol.i, Partii, pi. 10, f.l2); 

Prom which species this differs somewhat in the form of tho body being more 
Tentricose, and in the number of arms, which in that species are eight, while this 
has six from each ray. Tho base of this one is also deeply excavated for the recep- 
tion of the column, while in that one it is flat. In its arrangement of plates and 
arms, it bears much analogy with A. ventricoatis of the Iowa Report, Vol. i. Part 
ii, p, 595. In form of body below the arms, it corresponds very closely with j^. 
inonUifoTmis of Golefuss; but tho dome is broader and less elotated, and the 
arm-formula different. 

Geological formation and locality. In the Burlington limestone : Bur- 
lington, Iowa. 



Actinocrinns sinuosDS ( n. s.). 

Body broadly turbinate below, terminating in a suhcentral 
probbscis of medium size ; when viewed from the base up- 
wards it is slightly pentalobate, caused by constrictions at 
the interradial and anal series, that of the anal series being 
much the deepest. 

Basal plates of medium size, and symmetrically rounded 
from their upper edges to the margin of the rather small 
central depression for the attachment of the column. 

First radial plates wider than high, hexagonal and hepta- 
gonal. Second radials as wide again as high, quadrangular, 
except on the right postero-lateral ray pentagonal. Third 
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radials short and wide, heptagonal in the anterior and an- 
tero-Iateral, and hexagonal in the postero-lateral rays, and 
supporting on their upper sloping edges the supraradiala in 
double series; the upper ones of these again supporting bra- 
chials in like manner, giving four arms to each ray except 
in the postero-lateral rays, where there is an intervening 
supraradial plate on the anal side, giving an additional arm 
to each of these rays, making the brachial formula 



Interradial plates in the two anterior series, six or eight: 
first one eight-sided, of irregular form, supporting two smaller 
ones above, which are surmounted by two more in the third 
range and two in the fourth range ; the upper one is elon- 
gated, and extends into the interbrachial spaces; those of 
the lateral series are but five in number, of forms similar to 
the others, and arranged in ranges of one, two and two, the 
fourth range being absent. 

First anal plate large, heptagonal, supporting on its upper 
edges three smaller plates in the second range : above these 
the plates are small and irregular, forming the deep constric- 
tion of the anal side, and uniting in an abrupt depression of 
the dome. 

Surface of plates smooth : minute surface structure very 
finely granulose. 



This crinoid ia readily distinguished by ita 
peculiar form and the deep anal Konstriction, 
from any other species yet noticed in the strata 
of the same age. 

Geological formation and locality. lu 
tte Burlington limestone : Burlington, lo. 
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Actinocrimis coroiiatas ( n. s.)- 

Body somewhat globose, truncate at base and flattened at 
top, spinose, coronated. 

Basal plates very large ; the lower margins or centres of 
each produced into a salient ridge overhanging the broad 
cupahaped cavity below, in the centre of which the small 
column was deeply set. 

First radials large, as wide again as high ; the upper edges 
rather deeply concave, for the reception of the second ra- 
dials, which are short and broad, of medium size. Third 
radials smaller than the second, pentangular except in the 
postero-lateral rays, where they arc triangular, the brachial 
plates reaching down and truncating the upper angle of the 
otherwise quadrangular second radials. The brachial plates 
rest immediately upon the sloping edges of the third radials 
in single series only, except on the anal side of each postero- 
lateral ray, where there is one supraradial plate, giving one 
more arm to each of those rays, making the brachial formula 

as follows : 

2 

2 2 

3-^ = 12a.ms. 

Interradial plates single, large, seven- or eight-sided. Anal 
plates four ; first one large, heptagonal, supporting the other 
three in the second series. 

Surface of plates nodose, those of the first radials being a 
transverse ridge almost the size of the entire plate ; those 
of the interradialsand anal plates are produced into a short 
spine. The plates of the dome are nodose, with the central 
one, and one immediately over the centre of each ray having 
a short spine, which gives to the crinoid a coronated ap- 
pearance. Anal aperture opening upwards at the base of the 
central spine. 
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This species is readily distinguisted from A. imicomia, and ils congeners, by the 
large and spreading basal plates, as ■well as the flattened nnd coronated snmniit. 

Geological formation and locality. In the Biirlington limestone : Bur- 
lington, Iowa. 

ActinocrliiBis pnpillatns (n.s). 

SoETURBiNATE below, with a broad rounded base ^vbich is 
moderately depressed In the centre : the basal plates a.re 
flattened below, and scarcely extend beneath the plane of the 
bases of the first radial plates. 

First radials large, convex, a little wider than high, slight- 
ly concave on their upper margins. Second radials short, 
quadrangular, nearly twice as wide as high. Third radials 
small, pentagonal, supporting on each of their upper sloping 
sides supraradial plates in double series ; the upper ones being 
five-, six- or seven-sided, and supporting the brachial plates, 
of wliich there are four from each ray, giving origin to as 
many arms which commence at the body of the fossil. Arm 
formula : 



First interradial plate large, nine- or ten-sided, with one or 



as?S 



two plates in the second range. 



<^^'^y First anal plate large, longer 

■^t) <hn ''tS' ciO ^-^ than the first radial plates; suc- 



S-^/W^S^PsO ^rUO ceeded by three smaller plates 
QO^ULQr^W/-dJ0OQ, in the second and three in the 



of \ rTvTA /~^^ third range, the central one of 

which is much longer than the 

J 1-=' MrjiJ r^'^ others, while there are one or 

^c>„ nr-iti g(g j.^,Q gjj^ji^ii pifij-gg jn ^]^q fourth 

range. Entire surface granulosc 
LiTU8. Qj. striato-granulose. 

Geological formation and locality. In tlic Burlington limestone : Bur- 
lington, Iowa. 
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Actisaociinus formnsiis (n.s.). 

Body somewhat biturbinate, the lower part bearing the 
greatest proportion to the whole. Basal plates projecting a 
little below the top of the columa. 

First radial plates large, wider than high, hexagonal and 
heptagonal ; the upper edges concave. Second radials small, 
quadrangulai', twice as broad as high. Third radials small, 
pentagonal, supporting on their upper sloping edges the 
supraradials in double series, the second of which supports 
the brachial plates also in double scries; which gives four 
brachial plates in double scries on the anterior and antero- 
lateral rays, while in the postero-lateral rays there is a third 
supraradial plate intervening on the anal side, giving origin 
to an additional arm to each of those rays, making in all 
twenty-two arms : 



Interradial plates two to three ; first one large, wider than 
high, nine- or ten-sided : second range, one large or two 
smaller ones. Anal series consisting of eleven plates; first 
one large, pentagonal, supporting on its upper angles the 
second range of three smaller plates, which in turn support 
the third rano-e, consistins; of "■ 

four plates with smaller plates qooq 

above. (The anal series above q. O C30 O 

the second range is probably QAA Q^ q ^-Q r\65-. 



Surface of plates rising in- *^o^CA^\A-^^ 
to low rounded nodes, those Ow/-"^^r/~^V/^ 



^0G 



of the first radial and first orirC][^^^0 ^~^'^'3Q 

interradial plates being the r^igj OqC) ^^ypQ 

most conspicuous. Summit '^^^ "oO '^r 

regularly convex, composed of ^Q' ^o j 

tuberculose polygonal plates. AeTisocm-vra 
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Proboscis subcentral, of medium size, tlie plates of which are 
slightly spinose. Column round, composed of alternating 
thicker and thinner joints : central perforation small, pen- 
tagonal. Entire surface finely granulose. 

Geological formation and locality. In tho Buvlingl.oi! limestone ; Bur- 
lington, Iowa. 



Actinocrinus pendens ( n. s.). 

Body cupsbaped, subhemispheric below the arms : base 
depressed. Basal plates small, short, forming a narrow inter- 
rupted rim around the summit of the column ; the continuity 
of the rim broken at the sutures by two of the radials and 
the first anal plate, the bases of whicli project within the 
area of the column. 

First radials large, wider than high; upper margins con- 
cave. Second radials quadrangular except in the anterior ray, 
very short; upper and lower margins convex : the anterior 
ray becomes elliptical, by tke meeting of the angles of the 
first and third radials. Third radials much larger than the 
second, pentangular, supporting on each of their upper sloping 
edges brachial plates, except on the anal side of the postero- 
lateral rays, where they support bifurcating supraradial 
plates, which, on each side, support brachial plates, giving 
three arms to each of these rays and two to each of the 
others ; making the arm-formula 



First interradial plates large, eight-, nine-, and eleven- 
sided, supporting a single smaller elongate plate above- 
First anal plate large, heptagonal, supporting three smaller 
plates in the second range, the second one of which is hexa- 
gonal and the other two heptagonal ; and above this a single 
quadrangular plate lies between the bases of the arms. 
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Column round, rather small : canal pentagonal or penta- 
lobate. 

Surface of plates strongly nodose ; tlie nodes of tlie first 
radials and first anal plate elongate and subclavate, being 
contracted in the middle and swelling out at the extremities, 
extending considerably below the plane of the summit of the 
column : nodes of the first brachial plates subcrescentform. 

&^ 

This is a very distiuct and besiutifiil sppcics, readily (fj) (''^'^-"-^/"r^nCb 

recognizod by Lhe very prominent character of the '>'™//V\ y~^ CWlr- 
nodes. 



Geological formation and localily. In the 
Burlington limestone : Burlington, Iowa. 






Actin«criiiU8 kjtidns { n. 9.). 

Body broadly subturbinate, abruptly spreading above the 
third radial .plates : summit depressed-convex, with a central 
proboscis rising abruptly from the dome. Basal plates short, 
thickened at the lower margins, and slightly excavated for 
the attachment of the column. . 

First radial plates of medium size, a little wider than 
high. Second radials small, quadrangular. Third radial small, 
pentagonal, supporting on each upper oblique side a brachial 
plate, which is succeeded by a second one, on the sloping 
sides of which succeed three brachial plates, except on the 
anal side of the postero-lateral ray, where the upper supra- 
radial sustains two supraradials of the second order, the last 
one a bifurcating plate supporting two brachial plates, and 
giving one more arm to this ray ; making the brachial formula 
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First interradial ten-sided, supporting two smaller ones in 
the second range, which are arched above by the brachial 
plates of the adjacent arms. First anal plates heptagonal, 
about equal to the first radial plates, supporting three small 
plates in the second range, which are respectively six-, seven- 
and eight-sided; three plates in the third range, with an 
intercalated plate between the two ranges ; three small plates 
in the fourth range, and two small elongated plates extending 
upwards and separating the brachial plates of the postero- 
lateral rays. Plates of the body very slightly convex, be- 
coming mare convex towards the bases of the arms : plates 
of the summit tuberculous. Column comparatively large. 

= This species, in its general form, resembles 

Oj^aO^ A. aquidis; but tbe plates of the body are not 

•^OQ-* -. tuberculous, the summit less elevated, and 

the arm-formula, very different. In the aran- 
formula it resembles ji. turbinotua, var. eh- 
gans, but differs in form of body and in the 
1 ,- '^^^ elevated summit, ■while it has one more 

r^ V*> range of braoliJal plates forming part of the 






i^^ ^Po ^^^ ofthedometothebasesoftiioarn: 
^^ '^ '^r outline of the body to be below it. 



body. In this species, a right line from the b; 
of the dome to the bases of the arms shows the 



of @0- 



while in A. luTbinatiis, the outline is straight 
AcTisocBisns'tEPiDns. or slightly convex. 

Geological formation and locality. In the BurlingtoB limestone : Bur- 
lington, Iowa. 



Actinoci'iiius iiidis ( n. s.). 

Body urnshaped, gradually expanding from the base to the 
top of the first radial, above which the sides are nearly ver- 
tical to the top of the third radial plate ; from which point 
they expand more rapidly, forming a rim, upon the edge of 
which the arms were probably supported. Basal plates large, 
irregularly thickened, and projecting somewhat below the 
top of the column. 
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First radial plates very large ; height and breadth nearly 
equal. Second radials less than half the size of the first, 
usually hexagonal. Third radials smaller than the second, 
much wider than high, heptagonal in form so far as can be 
determined from the specimen ; supporting upon each of the 
upper sloping faces a single supraradial, which in turn sup- 
ports two other plates, one a supraradial which supports two 
smaller plates above, and the other a brachial plate. There 
have probably been other bifurcations of the ray before 
reaching the bases of the arms ; but from the imperfect state 
of the specimen, the numbers cannot bo determined. 

Interradial series consisting of about four plates to each 
set ; the first one largest, equal in size or greater than the 
second radial, hexagonal or heptagonal, supporting two 
smaller plates in the second range and one in the third, the 
whole scries being arched over by the plates of the adjacent 
rays. Anal series undeterminable. 

Surface of plates profoundly sculptured into high irregular 
ridges separated by deep pits, which, although there is a 
general tendency of the ridges toward the faces of the plates, 
have nevertheless a rough, broken, and irregular appearance, 
as of having been extensively corroded. The basal and first 
radial plates are marked by several ridges which generally 
unite at or near the middle of the plate in a prominent node, 
the center of which is depressed into a deep subcircular pit ; 
those of the other plates, to the height of the third radials, 
are elevated in the middle into prominent subspines or 
transverse ridges. The plates above the third radials are 
marked by a series of angular zigzag ridges, which follow 
the different ramifications of the rays, and are essentially 
separated from the transverse nodes of the lower plates by 
a deep groove running horizontally around the cup at the 
level of the top of the third radial plates. 

Dome and number of arms unknown. 

Geological forma/ion and locality. In tlio Burlington limestone ; Bur- 
lington, Iowa, 
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Actinocilnus tliolus ( n. s.). 

Body urnsbaped, gradually spreading above to the base of 
the arms, where it is abruptly expanded : the dome is highly 
arched, with a large central proboscis. Basal plates truncate, 
projecting below the summit of, and embracing the upper 
joints of the column ; basal plates thick and strong, grooved 
at the suture-line on the outside, the inner edges joining to 
their base. 

First radial plates large, higher than wide. Second radials 
comparatively small, hexagonal. Third radials a little smaller 
than the second, hexagonal, and supporting on the upper 
sloping faces secondary plates in single series, from which 
proceed the brachial plates supporting the arms to the num- 
ber of four from each ray. The brachial plates form part of 
the walls of the body, and the arms proceed directly there- 
from in a double series of plates, making them simple from 
their origin. 

Interradial plates six ; the first one hexagonal, supporting 
two in the second range and a like number in the third, with 
a single small one in the fourth range. First anal plate large, 
hexagonal ; the second range consisting of two and the third 
of four unequal plates, with one small plate in the fourth 
range, the bi'achial plates succeeding. 

Surface nodose or tuberculous ; the first radial plates 
marked by several nodes, which are irregularly confluent; 
the succeeding plates each marked by a single central trans- 
verse node : plates of the dome each marked by a prominent 
rounded or oblong node. Column round, large, with a large 
pentagonal perforation. 

This species bears some resemblance to the A. agassizi of Trooht ; but this is 
more elongate, while that has a double range of supraradial plates. The A. thaltis 
differs from A. uma of Troost m tlie form of the basal plates, in the structure of 
tilt supraradial part of the body, and in the much more elevated dome. 
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Geological formation and locality. In the Burlington limestone : 
lington, Iowa. 



Actinocilniis divergens ( n. s). 

Body depressed, subdiscoid below. Dome elevated and 
surmounted by a central and lateral spines, the lateral ones 
being nodose and bifurcate. Basal plates forming a protruding 
hexagonal disc ; the area for the attachment of the column 
large, slightly depressed. 

Pirst radial plates hexagonal from the straightness of the 
lower margin, about once and a half as wide as high. Second 
radials sbortand wide, hexagonal and heptagonal, spreading 
horizontally or at right angles to the direction of the axis. 
Third radials heptagonal, much wider than high ; the lateral 
margins of these, and of the second radials, are strongly 



Hosted by 



Google 



PALEONTOLOGY. 



37 



inflected. The third radials support on their upper sloping 
edges a pair of large supraradial plates, which, in one of the 
postero-lateral rays, give origin to two arms on one side, and, 
on the side adjacent to the anal area, to three arms, making 
five arms from one of the postero-lateral rays ; the arm- 
formula being probably 



The arms diifer, at their origin, from most of the forms of 
AcTiNOCRiNUS; being composed of a double series of inter- 
locking plates below the last bifurcation, giving the arm 
altogether the appearance of the arm of Platycrinds. 

Interradial plates consisting of two ranges, the lower one 
of a single seven-sided plate supporting three plates iu the 
second range. First anal plate smaller than the first radial 
plate, seven-sided, supporting three larger plates iu the se- 
cond range. 

This species haa a very remarkable form for an Actimocrinus ; the body consists 
of a shallow cup; the rays diverge from thesecond radial plates rectangularly, these 
plates and the third radials being broadly and deeply excavated on their inner sides, 
and probably occupied by the viscera of the animal as far as the first bifurcation. 
The arms are long and spreading, and, in the specimen examined, are curved in a 
horizontal direction. The dome is broken, and the form and arrangement of plates 
cannot be fully determined. It is clear, however, that the siinimit was crowned by 
a central strong spine, which was surrounded by others ( probably Are) without 
intervening plates, two of which still remain ; these latter are divided at their sum- 
mits, and tuberculous on their sides. There have been several ranges of plates be- 
tween the bases of the outer spines and the axils of the arms. 

The diagram illustrates the structure of the base 
and first radials a, and one ray continued to the arm- 
bases h e, while 6 e on the right show the form of these 
plates if spread out, and b c on the left are sections of 
the same; d being the interradial series as £i.r as seen 
in that specimen. 

Since this dif^ram was made, several other speci- 
mens have been seen, consisting of the base, first and 
second radials, interradial and anal series. 

The general aspect of the species is that of Ciatho- 
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Geologi'al formation and locality. In the Burlington limestone ; Bur- 
lington, Iowa. 



Actiiiociinus olilatus (n.s.). 

Body depressed globose ; height to the summit of the dome 
a little more than two-thirds the width, the height of the 
dome being greater than that of the body below the bases of 
the arms. Basal plates small, and scarcely projecting beyond 
the general curve of the lower side of the body. 

First radials short and broad, as wide again as high, con- 
cave on their upper margins. Second radials quadrangular, 
as wide again as high, about two-thirds as large as. the first 
radials. Third radials hexagonal and heptagonal, about as 
large as the first radials, much wider than high, supporting 
on each of their upper sloping edges a double range of supra- 
radial pla.tes, which are verj' large in proportion to ,the plates 
below; the upper ones being larger than the third radials, 
and are bifurcating plates, supporting on each of their upper 
eloping edges two brachial plates, giving four arms to each 
ray : 

4 
4 4 

First interradial plates of medium size and irregular in 
form, being eight-, nine- and ten-sided ; supporting two 
smaller elongated plates in the second range and two in the 
third, the latter being usually much elongated, reaching as 
high as the upper fixed brachial plate. 

First anal plate heptagonal, higher but not as wide as the 
first radials, supporting three slightly smaller plates in the 
second range ; the central one hexagonal ( being slightly 
truncated above), the others octagonal. Above these are ten 
irregularly shaped plates in about three ranges, the upper 
ones being elongated. 
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of the type of ^. rotundas of Yanbbll and SncMARD. In this 
species, however, the numher of interradial and 
anal plates is much greater, giving a greater 
width to the body, which is more fluttoned 
below than in true j?. rotundws. To that species 
the interradial series is one and two, above 
which come the brachial plates of adjacent rays; 
while in the one here described, the arm-basea 
are separated by one or two plates. In the j1. 
Totundus the proboscis is more strongly mark- 
ed, rising from the centre of an elevated dome; 
while the dome of j?. oblatiis is less elevated, 
and the proboscis, if existing al 
mach smaller. 

The numlier of arms given in the ot 
scription of.-?, rotwadus is twentj-o 
suppose the arra-formiila to bo 



, has been 



4 4 



as we have found 
tera of the species 



1 well-marked forms of that type which have the other charac- 
,s given by its authors. 



Gtslogical formation and locality. In the I 
lington in Iowa, and at Eocheford in Missouri, 



ington limestone at I 



Actiiiocriiius imindulus ( n. s.). 

BoDT urnshaped below, conical and gradually tapering 
above to a strong eubcentral proboscis : base truncate, deeply 
excavated for the reception of a proportionally large column. 
Basal plates very short, thickened into a flat ring which 
surrounds the column. First radials of medium size, wider 
than high. Second radials small, quadrangular; height two- 
thirds the width. Third radials equaling or smaller than the 
second, pentagonal or hexagonal, sustaining on their upper 
oblique edges supraradials in double series ; the superior of 
these supporting each two brachials, giving four arms to each 
ray : 4 
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First interradial plate larger than the second or third ra- 
dials, nine- or ten-sided, sustaining one or two small plates 
in the second range. First anal plate smaller than the first 
radials, heptagonal, supporting three smaller heptagonal 
plates in the second range ; with three small plates above, 
completing the series. 

Surface of plates below the arms smooth, having the 
suture lines slightly depressed ; those of the summit sinall, 
polygonal, nodose. 

This small species is symmotrically umshaped bolow, _ '^^ 

with the sid^ a little convex ; the arms are symmetri- fV^^ ^So ^ ,S- 

cally arranged, without depressiona at the interbrachial ^^^?2-vO^^;^^ 

spaces; the dome is conical, graduating into the prohoscia '3()""yS^v— ' ^^^ 

without any defined line of demaication between them. nnSY-'rT^!!?^^ 

Geological position and locality. In the Keokuk ^ ^q° ^ 

limestone, Warsaw, Illinois. p 



Actiiiocriiuis similis ( n. s.). 

Body turbinate below, depressed- conical above, terminating 
in a strong central proboscis : base truncate, excavated for 
the reception of the column. Basal plates short, thick. First 
radials large, wider than high. Second radials small, qua- 
drangular or pentangular. Third radials five- or six-sided ; 
supporting upon their superior oblique edges, brachial plates 
in double series in the anterior ray, and, in the remaining 
ray, supraradials in double series ; these in turn sustaining 
each two brachial plates in single series, giving two arms to 
the anterior ray and four to each of the other rays : 



Interradial plates four ; the first large, heptagonal, sus- 
taining two smaller plates in the second range and one in the 
third ( the third sometimes anchylosed with one of the se- 
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cond, making a large plate). Anal plates eiglit, the first one 
equaling the first radials in size, heptagonal ; sustaining 
three heptagonal plates in the second series and four irregular 
ones in the third, the uppermost of them heing elongated and 
reaching into the interbrachial space above. Interbrachial 
spaces somewhat indented, giving the crinoid a slightly 
lobate form. 

SURFACE smooth below the arms, and nodose above. 



<n'i7^ 5\Q V^or\ Q^ This species somewhat resembles ^.mundulm, 

-§om^M ■■■■" -- 

?5 



kScm 



but differs in the general form of the hody, i 
lobate lippearanee, and in tlio number of a 



y^^^O'^^ni^ Geo^og-jcffi^ posiHon and locality. lu the Keo- 

"O '^rCQ '®V ^^^ limestone, Waraaw, lUiaoia. 



Actinociinns lagmiculas ( n. s.). 

Body small, turbinate below and somewhat flattened on the 
anal side, conical above, rising gradually from the arm-bases 
to the base of a strong but rapidly tapering subcentral pro- 
boscis : base truncate. Basal plates very short, thickened at 
their lower margins and forming a rim around the bottom of 
the calyx, not indented at the suture-lines. 

First radial plates once and a half as wide as high, concave 
at the top, the lower margin scarcely convex. Second radials 
small, wider than high, quadrangular. Third radials pen- 
tangular, except in the postero-lateral rays, where they are 
hexagonal ; the additional angle being on the side next the 
interradial area. Upon the upper sloping sides of the third 
radial plates, in the anterior and postero-lateral rays, there 
rest brachial plates in double series on the one side, and upon 
the other a supraradlal plate, which sustains two other bra- 
chial plates, giving three arms to each of these rays ; while 
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in the antero-lateral rays, tbe third radial plate sustains on 
each sloping edge a double series of supraradial plates, which 
sustain upon each of their oblique edges a single brachial 
plate, giving these rays four arms each ; making the arm 
formula 



First interradial plate large, nine- or ten-sided, giving 
support to two small irregularly-formed plates in the second 
range. First anal plate heptagonal, smaller than the first 
radial, but equally as high ; supporting three smaller hexa- 
gonal plates in the second range and three in the third range, 
the brachial plates of the postero-lateral rays joining above. 

Surface of the plates of the calyx slightly elevated and 
forming low angular nodes, having the direction of the longest 
diameter of the plate. 

Summit composed of nodose plates, which are smallest 
near the arm-bases, and increase in size as they approach 
the base of the proboscis. 

This small species differs from A. mutidulus in the body being less symmetrical, 
and in having the ridge-like nodes upon the plates of the ^^ 

calyi, while those of that species are smooth. The number 
and arrangement of the arms are also different; those of 
that species heiiig four to each ray, making twenty in all, 
■while these are only serenteen. It differs in the same 
points, but in a different manner, from jf. simiUs, as may 
be seen by comparison with the description of that species. 

Geological formation and, locality- In the Keokuk limestone ; TVarsaw, 
Illmois. 
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Actiiiocriiius steropes (n.s.). 

Eohy symmetrically urnform, with the dome-like summit 
terminating in a strong central proboscis : base truncate, 
and excavated for the reception. of the column. Basal plates 
of moderate size, thickened at their lower margins into a 
slightly protruding ridge. 

First radial plates a little wider than high, not large, 
deeply concave on their upper margins. Second radials qua- 
drangular, wider than high. Third radials pentangular, sup- 
porting on their upper oblique edges a pair of proportionally 
large supraradials (except in the anterior ray) : these sustain 
upon each of their upper sloping edges large brachial plates 
in double series, which gives four arms to each of these rays. 

The plates on the anterior ray of the specimen examined 
have been broken away ; but from the space which they 
have occupied, there cannot have been more than two arms, 
which would make the brachial formula 
2 

^-^-18 arm. 
4 ^ _ 18 aims. 

The interradial areas are occupied by a single plate ; those 
of the anterior areas being octagonal, and those of the po- 
sterior areas nine-sided : the last have their transverse and 
longitudinal diameters nearly equal, and have a general 
subcircular form ; the others are more elongated. First anal 
plate heptagonal, as large as the first radials, supporting three 
other plates in the second range, one of which is six-, one 
seven-, and the other eight-sided; the central one largest, 
being larger than the interradial plate, while the others are 
smaller. Besides these there are two other small plates, one 
above the centre of the series, and another in the upper 
angle on the right side of the second range. The brachial 
plates of the adjoining rays unite above, and arch over the 
anal area. 
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Surface of plates slightly tuberculous ; some of tliose of 
tlie dome becoming subspinose. 

This species tas considerable resemblance to A. agassiai of TiiooaT, but differs 
in haying a more elongated form ; the plates of the body are much lai^r, and of 
less number between the third radials and the arm openings. The brachial formula 
of jS. agassisi is 

4 

r^ _ 

g 5 _ 22 arms, 

while this species has but eighteen. There are other and important differences to be 
found in tlic greater number of the interradial and anal plates of that species. It 
difibra from jf. thobts of the Burlington limestone, in not having the, large first 
radial plates of that species, nor the great number of interradial and anal plates, 
as well as in the forni and surface markings of the plates of the entire body, and a 
less number of arms to the anterior ray. 

Geological forinatton and locality. In the Keotuk limestone, opposite to 
ICeokuk, east of the Slississippi river. 



ActinocTinus clavigenis ( n. s.). 

Body short clavate, the sides rising nearly parallel to the 
bases of the third radial plate, at which point they are ab- 
ruptly deflected almost at riglit angles to the axis, the deflec- 
tion extending to the arm-bases. Dome hemispherical and 
composed of large tuberculose and subspinose plates, broadly 
truncate at base. Basal plates rather short, thickened at their 
lower margins and indented at the suture-lines. 

First radial plates very large in proportion to those above, 
concave at top. Second radials extremely small, more than 
twice as wide as high. Third radials little larger than the 
second, pentangular, sustaining on each of their upper oblique 
edges a single supraradial plate of double their own propor- 
tions, while these sustain on each of their oblique edges a 
double or triple series of brachial plates. 

Interradial series consisting of a single eight- or nine- 
sided plate of moderate size, rather elongated in form. Anal 
series undeterminable. 
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The surface of the third radial plates protrnding, forming 
a transverse node ; that of the other plates of the calyx is 
comparatively smooth. 

>^fe The hemispherical dome is surmounted 

"a (^ c|^^, by a small subcentral proboscis, excentric 

Q(3' ^^ *^® ^^^^ ^^^^- ■^I'^s symmetrically ar- 

^J^y ranged, being four from each ray. 



Geological formation and Jocaliti/. Ie the Keokuk limestone ; KauTOO, 
Illinoia. 



Actiiiocrinus plaiiodisciis { n. s.). 

Body discoid, extremely depressed ; the lower side scarcely 
convex from the periphery to the first radial plates, which, 
with the basal plates, form a projecting center to the other- 
wise flat disc. Basal plates very short. 

The plates of the radial series are very small in compari- 
son with the size of the specimen : the first are the largest, 
being much wider than high; the second are quadrangular, 
wider than high ; the third, heptagonal, and support on their 
upper sloping edges supraradials in double, and in one place 
a triple series : the uppermost of these are bifurcating plates, 
and support on their oblique edges other scries of supraradial 
plates of the second order, which are usually as large as the 
second and third radials ; the series consisting of from two 
to four plates, thr last of which is also a bifurcating plate, 
and gives support to one or two brachial plates on each of 
their oblique edges; which arrangement gives to each ray 
eight arms ; 
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The interradial scries consists of fourteen plates : the first 
five or six are equal in size to the first supraradials; the re- 
mainder being much smaller, and extending to the periphery 
of the disc. Inter-supraradials eleven or twelve. Axillary 
plates four or five, the outermost of which, as well as those 
of the last-mentioned spaces, curve over to the edge of the 
disc, separating the arms into pairs. Anal plates unknown. 

Surface of plates granulose. 

This specias of Actin'OOrikus is remarkable for its resemblnnce to some forma 
of FoBBBSiocRiNua found in the same geological position : indeed so similar are 
tHey in the number and arrangement of tho platea above the third radials, that this 
specimen might very naturally be mistaken for a crushed specimen of that genus. 
The similarity is also increased by the slight depression of the interradial and in- 
terbrachial spaces; but the existence of only three basal plates, and the absence of 
subradials, pla.ce3 it at once in the Genua Aotinoorinus. 

This is the first species of its genus noticed, which possesses more than two 
plates in direct succession between the bifurcations of the ray; this being one of the 
most striking features of FoRBBSiocRiNira. 

The body of this species, to the summit of the third radials, is small, and flirms 
but a subordinate part of the whole. From a little below the top of the third radial 
plates it expands abruptly outwards, spreading almost rectangularly to the axis, 
and forming a disc of about two and a half inches in diameter. The summit is 
imbedded in stono, so that we have no knowledge of this part of the fossil. 




Geological formation and locality. Id tlie li^eokut limestone : Nauvoo, 
HUaois. 
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Aettnoei'inus brmites ( n. s.)- 

Body large, turbinate ; the arms spreading from the body 
at the third radial plate, and forming by their bases ex- 
panding lobes, which give to the specimen a pentalobate 
form. Base truncate, and excavated for the reception of the 
column, -which appears to have been proportionally large. 

Basal plates large, their height equal to two-thirds that of 
the first radials, thickened at the lower margin into a deeply 
sculptured transverse node. 

First radial plates large in proportion to the plates above; 
the height and width of those of the anterior and antero" 
lateral rays about equal, while those of the other rays are 
much narrower than high. Second radials small, hexagonal 
in form. Third radials smaller than the second, pentagonal, 
and supporting on each of their upper sloping edges a supra- 
radial plate of large size, which give support on their outer 
edges to a series of brachial plates, and on their inner edges 
to other supraradials of a single and sometimes a double 
range ; the last of which bears upon each of its sloping edges 
brachial plates, giving six arms to each of the rays. 

First interradial plate hexagonal, larger than the second 
radials, supporting two smaller hexagonal plates in the 
second range. 

First anal plate hexagonal, as high but not as wide as the 
first radials, sustaining two smaller hexagonal plates in the 
second range, which equal in size the first interradials : those 
of the third range are three in number, and of smaller size. 

The surfaces of the first radial plates have a general con- 
vexity, being more strongly elevated in the centre. This 
elevation is marked by four rather deep pits arranged qua- 
drangularly, two above and two below separated by a trans- 
verse ridge : from these pits the surface of the plate is tra- 
versed by low ridges, uniting with those of the adjoining 
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plates ; six of them pass downwards and unite with those of 
the basal plates, three from each side to those of the other 
first radial plates, two or three to each of the first interradial 
plates, and three to the second radial plate above. These 
lines, on the interradial and all but the first radial and anal 
plate, meet in the center and form a solid node. 
Summit unknown. 

This species bears some resemblance to A, kttmboldtl of Tsooar, but differs 
essentially in its more angular form and the produced nodes of the first radial 
plates, and tlie more spreading lobes at the base of tlie arms. 

Geological formation and lor.aliti/. In the Keokuk limestone : Kauvoo, 
Illinois, 



Actiaocriiius uiiicjuinatus ( n. s.). 

Body turbinate below the arms, and convex above : arm- 
bases very prominent. Basal plates large, projecting below 
the junction of the column, and slightly notched at the 
suture-lines. 

First radials large, hexagonal and heptagonal, considerably 
higher than wide. Second radials hexagonal ; width once and 
a half the height. Third radials small, heptagonal, supporting 
on each upper obhque edge a single supraradial plate, which 
in turn support on each side brachial plates ; giving only 
four arms to each ray, as far as the plates are preserved in 
the specimen. ( In one of the rays the arrangement of the 
plates is slightly different, but the result is the same in the 
single specimen examined.) 

First interradial plate regularly hexagonal, equal in size 
to the second radials, supporting two smaller plates in the 
second range and three in the third. First anal plate hexago- 
nal, smaller than the first radials, supporting two hexagonal 
plates in the second range, which are a little smaller than 
the first interradials, with three in the third range ; the 
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space above, opening upon the summit, composed of small 
polygonal plates. 

Dome composed of small polygonal plates, some of which 
are slightly nodose. Proboscis subcentral, strong. Column 
large : central perforation pentalobate. 

The surface-markings consist of a simple set of indistinct 
ridges, which pass from plate to plate, and form low angular 
nodes in the centre of the principal ones. 

This specimen, in the simple set of ridges, fluds its nearest analogue in Jl. luTvd; 
but the form of the body is entirely diiferent, the diameter at the point where the 
arm-bases separate into lobes being about one-third less in proportion to tte height; 
■while the elongated forms of that and the allied species have generally a. double, 
triple, and in some parts a quadruple set of ridges, which, on meeting in the centre 
of the plates, always form transverse nodes on those plates which are not equal- 
sided. The simple set nearly always form a round node. 

Geological formation antl locality. In the Keokuk limestone : Nanvoo, 



Actinwcriiius jugosus (n. s.). 

Body elongate-urnshaped, the arms divided into lobes by 
the depression of the interbrachial spaces; each of these 
lobes, which consists of one of the rays, is subdivided into 
smaller lobes, the central larger than the outer ones. Base 
truncate, concave below. 

Basal plates short and wide, thickened below, deeply 
notched at the vertical sutuje-lines, deeply indented towards 
the upper margin, and joining the first radial plates by three 
or four strong ridges. 

First radiiil plates large, higher than wide. Second radials 
of medium size, hexagonal ; height little greater than the 
width. Third radials elongate, heptagonal, smaller than the 
second radials, supporting on their upper oblique edges large 
supraradial plates, which sustain brachials on the outer ob- 
lique edges, and, on the inner, other supraradiats in a double 
7 
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range : the upper one of these supports on the inner edges 
brachial plates, while on the outer there rests a series of 
two supraradial plates of the third order; the upper one of 
these supports two sets of brachial plates. This arrangement 
gives to each ray eight arms, or 



The first interradial plate is nearly symmetrically hexa- 
gonal, as large as the second radial, sustaining on its upper 
edges two hexagonal plates but little smaller than the first. 
The third range is composed of three, and (in this specimen) 
one series of four smaller irregularly-formed plates ; while 
other small plates occupy the interbrachial spaces. 

Pirst anal plate hexagonal, small, half as large as the first 
radial, once and a half as high as wide. Second anal plates 
hexagonal and heptagonal, equalling in size the second ra- 
dials; with four smaller plates in the third range, and two 
above in the fourth range between the brachial plates of the 
adjacent rays. 

Surface of plates traversed by ridges, which, meeting on 
their centres, form nodes on the first radtals ; from the lower 
side of these are four strong ridges, which, passing downwards, 
unite with those of the basal plates ; three from the upper 
side, uniting with those of the first interradial plates; and 
three from the top of the node, which pass over the second 
radial plates, after forming with others the central node, 
and unite in the node of the third radial plate. The ridges 
traversing the surface of the interradial plates are single, 
strong ridges. The nodes on the plates of the radial series 
are transverse ; those of the interradial and anal series are 
small, round, and highly elevated. 

The summit of the specimen is conical, rising gradually 
from the bases of the arras to the base of the strong central 
proboscis ; the whole being composed of tuberculiferous 
plates, the tubercles highly elevated- 
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This crinoid is of the type of A. kwmboldti of Troost, but differs materially from 
any other heretofore described in the elongation of the cup, the form and propor- 
tions of plates, the surfiice markings, and the number and mode of bifurcation of 



Geological formation and locality. In the Keokuk limestone ; Warsa 



Actiii<»criiiiis loliatus ( n. s.). 

Body large, subturbiiiate below, irregularly convex above, 
distinctly divided into lobeg by the depression of the inter- 
brachial and i.nal spaces, which are very large and flattened, 
giving the specimen a peculiar pentalobate appearance when 
viewed from the base upwards, or from the summit. 

Basal plates proportionally large, thickened at their lower 
margins, and slightly overhanging the top of the column. 

First radial plates large; length and width about equal. 
Second radials of medium size, symmetrically hexagonal. 
Third radials smaller, eight- or nine-sided, wider than high, 
supporting on their upper oblique edges short broad supra- 
radial plates : these again support brachial plates on their 
outer oblique sides; while on their inner edges they sustain 
on the one side of the ray supraradial plates in two ranges, 
with brachial plates for two arms above, and on the other 
side they sustain brachial plates for one arm only, making 
five arms to the whole ray. 

In the specimen examined, the only ray from which the 
number of arms can be determined, is a postero-lateral ray ; 
which having, in nearly all the species of Actinocrinus, as 
many arms as any of the other rays, this species cannot have 
had more than twenty-five arms. 

First interradial plate hexagonal, as large as the second 
radial, sustaining on its upper edges two smaller hexagonal 
plates in the second range, three in the third range, and four 
in the fourth range, with small plates forming a part of the 
summit. 
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First anal plate hexagonal, smaller than the first radials, 
supporting two smaller hexagonal plates in the second range, 
equal in size to the first interradial plates ; the third range 
contains three plates; the fourth range contains four plates, 
hraced on the outer sides by the first supraradial plates. The 
anal area above the fourth range of plates opens upon the 
summit of the specimen, and the plates may be considered 
as belonging to the dome rather than to the anal series. 

Surface of plates traversed by sharp ridges, which, meeting 
in the centre of each plate, form nodes to the height of the 
radial series proper. The nodes of the radial series are trans- 
verse ; those of the interradial and anal plates are round. 
The ridges from the first radials to the basal plates are four 
in number, while those from one first radial plate to the other 
are only two : the ridges from the first to the second radial 
are two, very strong; the remaining ridges are simple. 

This species has its greatest affinities witli A. lowai of tte Iowa Report; but 
differs essentially in the form of the body, which is more angular and much higher 
in proportion to its width; the summit is more elevated, and the plates less tuber- 
culose. The surfece markings are also different, and the number of arms less. 

Geological formation and locality. In the Keokult limestone : "Warsaw? 
Illinois. 



Actinoci'inus spiiiosHliis (n s.). 

Body broadly calyculate below the bases of the arms, the 
arm-bases and bases of the spines above giving it a pentalo- 
bate aspect. Base broadly truncate : basal plates short and 
wide, their bases projecting laterally in a narrow rim. 

First radial plates short and wide, the breadth being equal 
to twice the height. Second radials short and broad, qua- 
drangular. Third radials short and broad, pentagcnal and 
hexagonal, and, in the anterior and antero-lateral rays, sup- 
porting on one side a single bifurcating supraradial plate, 
and on the other side brachial plates. In the postero- lateral 
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rays, the third radial supports, on each upper sloping side, 
a single bifurcating supraradiiil plate, which sustain on each 
of their upper faces a brachial series, giving four arms to 
each of these rays; making the arm-formula 



First interradial plate ten-sided, and supporting two 
smaller elongated plates which reach as high as the arm- 
openings in the adjacent rays. First anal plate heptagonal, 
much narrower than the first radial plates, and supporting 
three plates in the second range, above which they aie in- 
determinable. 

Above each ray, and on the inner axil of the arms, there 
is a strong round and smooth spine, rising obliquely to the 
axis, and a single similar spine placed at the summit of the 
dome nearest the anal side. 

Surface of the plates smooth or finely granulose, convex 
in the middle. 

This species resembles the AcUnocrtnvis (^Vorycrinus) mississippunsis of Rce- 
mbb; but the body is smaller and proportionally shorter, and the number of arms 
in the rajs is quite different, that one having four to each ray. In the specimen 
described, there is ft slight irregularity in the right antero-lateral ray ; whieh shows 
one arm less than the formula given. 

This one, as welt as the species of Riembr, diflei's from the j4. gnuldi in the non- 
tuberculous plates and in the smooth spines, as well as other features of importance. 

Geological formation and locality. In tlie Keokuk limestone at Nauvoo, 
Illinois. 



Actinoci inus (Doij criniis) mississiiiiticiisls, var. sjiinigei". 

A well-formed specimen, smaller than the one figured by 
Dr. RcEMSR, having the same form and arrangement of plates 
and the same arm-formula, has the lateral spines diverging 
rectangularly from the body, instead of rising at an angle of 
40^. In the dome, there is but a single range of plates be- 
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tween the central spine and the bases of the postero-lateral 
spines, and two ranges between the central spine and the 
antero-hiteral spines, thus differing essentially in this respect 
from the species of Dr. Hcemer. It is quite prohable that this 
may prove a distinct specific form. 

if 

Geological formation and locality. In the Keokuk limestone : AVarsaw, 
lUmois. 

Actinooi'iims cmoli ( n. s). 

Body small, turbinate bdlow : base prominent, the lower 
margins of the basal plates projecting laterally. Radial plates 
short, the second one quadrangular and twice as wide as 
long : third radials pentagonal, and supporting on each upper 
sloping side two secondary or supraradial plates, the second 
of which are pentagonal, and support on their upper sloping 
sides a series of two brachi,j,l plates, each of which gives 
origin to an arm-plate, making (so far as observed ) four arms 
from each ray. Arms long, composed of a double series of 
short alternating plates, the adjacent faces of which are 
scarcely interlocking : tentacula at base, occupying very 
nearly the entire length of the arm-plate. First interradial 
plate ten-sided, wider above, and supporting on its upper 
side two smaller plates. 
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Column composed of alternating larger and smaller joints, 
and, farther from the body, of two, three or more smaller 
joints between the larger ones ; the edges of the joints sharp- 
ly angular. 

Surface granulose ; the radial plates marked by a longitu- 
dinal elevated ridge, which bifurcates on the secondary and 
again on the brachial plates. 

This species resembles in some respects the A. ramuJiwws of the Keokuk lime- 
stone; but the ridge upon the mclidl plates is more angular and less prominent, 
while that one has three brachial plates below the point where the arms leave the 

Geological formation and locality. In tlie Warsaw limestone : "Warsaw, 
Illinois, 



Actinoci'inus falycnlws (n.s). 

Body depressed turbinate below the arms and abruptly 
conical above, the proboscis a little excentric on the anal 
side : base rounded, the plates short, with the lower margins 
forming a projecting riui, within which is a shallow symme- 
trical depression for the reception of the column ; the edges 
of the plates a little elevated on each side the suture-line. 
Radial plates short, the second one often not fully developed ; 
the third radial supporting two series of secondaries or 
supraradials, of which the lower ones are quadrangular and 
the upper ones larger and pentagonal, each one of the latter 
supporting two brachial plates, and these each an arm-plate 
in direct succession, giving origin to four arms from each ray 
except the anterior ray, where there are but two arms, the 
secondaries proceeding in direct line to the arm-plates. First 
interradial plate ten- or eleven-sided : second interradial 
small, or sometimes not developed. First anal plate large, 
wider than long : second anal plates three, of which the 
central one is larger than the first radial, and supports in 
parL the brachial plates of the adjacent rays. 
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Dome abruptly conical, composed of small acutely spini- 
ferous plates. Proboscis undetermined. 

Surface of phitea marked by short undulating or subgranu- 
lose ridges, which have a general character of radiating from 
the centres of the plates. 

This small species differs from any other in this roi^k, '''Tp, O.^v' i^^ 

and, though approacliing to some of the forms in the Bur- f^U^^Qf^m 
lington liii.estonB, is nevertheless quite distinct. ^O^i^^R^ 

Geological formation and locaUiy. In the "War- '^'^ ^O^ ^^P 

saw lirae,=tone : Spergen Lili, Indiana. '''^ 1 C^ 



AC'fllVrtilRlsrs, Subgenus AcaBICOCISISUS. 

Agaik(H*iiiiM.s gcometriciis ( n. s.). 

Body slightly concave beneath and hemispherical above, 
having the anal area greatly protruding beyond the hemi- 
spherical outline. Basal plates email, deeply depressed for 
the insertion of the column, and having the outer angles 
reaching a little beyond its circumference. 

rirst radials hexagonal (from the straightness of the lower 
margins), a little wider than long; the upper lateral angles 
comparatively large. Second radials having the upper outer 
angles distinctly truncated by the second range of inter- 
radials, making them hexagonal (except on the ana! side of 
the postero-lateral rays), nearly twice as wide as high. Third 
radials very broad, pentagonal, and supporting very short 
broad brachial plates, giving origin to two arms from each 
ray. 

First interradial plates hexagonal, higher than wide, sup- 
porting two in the second range, which are of an elongate 
form and reach up to the centre of the arm-spaces. First arm 
plate hexagonal, narrower but as high as the first radials, 
supporting throe larger plates in the second range ; the 
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middle one being hexagonal, and the others octagonal. Anal 
area excessively protruding, composed of a large number of 
very small polygonal plates. 

Surface of plates distinctly and very beautifully granulose ; 
the central one of the dome, together with those adjoiuing 
it {except on the anal area) and one over the centre of each 
ray, elevated into rounded tubercles. 

This species resembles most nearly tlie J/garicocrinus sfellatus; the differences 
being principally in the absence of the angular ridge which marks the lower side of 
the body in that species, and also in the greater uniformity and symmetry of the 
plates composing the body, Thestmightnessof the edgeaof the plates in this species 
is a marked and peculiar feature; there being scarcely a suture-line below those of 
the brachial plates, having the slightest curvature; and the opposite angles of the 
same plate have nearly the same proportions, except those adjoining the anal series. 

The feature last described is well shown in the diagram. 
It is scarcely necessary to compare this with other species 
described; since the characters mentioned, if at all con- 
stant, are sufficient to distingnish it. From ji. bvllatus, 
an allied species, it differs in the less concave Imse as well 
as the lower dome, which is composc-d of smaller and less 
strongly tuberculous plates. 



Geological formation and locality. In the Burlington limestone ; Quincy, 
Illinois. 



Agarlcocrinus peiita^oniis { n. s.). 

Base of specimen nearly flat from the edge of the last 
joint of the column to the junction of the second and third 
radial plates, at which point it becomes deflected upwards : 
the interradial and anal spaces are at right angles to the 
plane of the base, while the rays themselves are a little more 
protruding, giving to the outline of the body a pentagonal 
form. Basal plates very small, entirely concealed by the 
column, and depressed beneath the general level of the base. 

First radial plates hexagonal from the straightness of their 
lower margins, once and a half as wide as high ; their lower 
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margins very narrow. Second radials of moderate size, qua- 
drangular; upper and lower margins straight, with convex 
lateral faces. Third radials pentangular, much wider than 
high, and supporting on their upper oblique edges short wide 
brachial plates, which are somewhat triangular in outline, 
with upper edge concave. 

First interradial plates very large, double the size of the 
first radials and of an elongated form, supporting on their 
upper oblique edges two small elongated plates in the second 
range, which reach to the top of the arm-bases. First anal 
plate extremely elongated, supporting three other irregularly 
formed plates in the second range, the central one being the 
smallest. 

Dome elevated, throe-fourths as high as the width at the 
base of the specimen, composed of convex and tuberculiform 
plates, the central one being elevated into an obtuse spine ; 
and. a single plate in the axil of each pair of arms is very 
strongly tubereulose, while the central one is surrounded, 
except on the anal side, by a row of tuberculous plates. 

This species may be readily distinguished from 
any other of this genus yet described, by the 
relative proporuons of the plates; the first inter- 
radials being nearly double the size of any other 
species, in comparison with the size of the speci- 
men, while all the other plates vary in proportion 
from those of otUer species. 

Geological forination and localitv. In tlie 
the Burlington limestone ; Burlington, Iowa. 

AOAmCOCRIHUS 



Agailcocrinus pentagoiiiis, var. conveiiis. 

Base convex : arms small ; all the plates of the dome 
tubereulose. 

This variety differs from A. pentagonus proper in the characters above cited, and 
a larger collection of specimeAS may prove it to be a distinct species , 
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Cjatliocnmis sculptlMs {n.s.)- 

BoDV broadly basin-shaped; height to the summit of the 
first radial plates equal to two-thirds the diameter : base 
truncate, and the summit of the column deeply inserted. 
Basal plates short, spreading, regularly pentagonal in form, 
the apices bent inwards. Subradial plates hexagonal; height 
and breadth neiirly equal. First radial plates large, more than 
twice as wide as high, three of them heptagonal and two 
hexagonal; the articulating faces very large, occupying the 
greater part of the width of the plate. First anal plate nearly 
as large as the subradials, heptagonal : second anal plate 
smaller, quadrangular, its upper margin being on a line with 
the summits of the adjacent radials. 

Surface of the plates marked by broad strong ridges, which 
occupy the greater portion of the area. The basal plates are 
marked by a ridge on each side, which, uniting at the suture 
with corresponding elevations on the subradial plate, coalesce 
in one broad elevation near the base of that plate, and again 
subdivide above the middle, sending one division to each of 
the lower adjacent radial plates, 

A short ridge extends fro:n the lateral face of each of the 
radial plates, uniting at the suture with those of the adjacent 
plates. The direction of these ridges gives a series of lozenge- 
shaped depressions, which occupy the apex of the basal plate, 
the lateral margins of the adjacent subradials, and the lower 
angle at the centre of the base of the first radial plates; and 
a series of subtriangular depressions occupy the apices of the 
subradials, and lower lateral angles of the adjacent radial 
plates. The ridges, in well-preserved specimens, are marked 
by a set of sharp strise parallel to their direction, while the 
depressions are finely granulose. 

This species would appear to bear a close resemblance to the Poteriocrinus rkomr- 
Uferus of Owen and Sdumabd; but the basal plates are always visible beyoud the 
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margin of the column, and are regularly 
pentagonal, while the second series are 
distinctly hex i^onal, with the exception 
of the anal plate which is heptagcnal. 
The first radial plates are much wider in 
proportion to their height : the feces 
joining the adjacent radials & subradials 
are four; the summit has a broader arti- 
culating &ce for the second radial, and 
tlie upper adjacent angles are truncated 
by the interradial plates, except those 
joining the anal plate. 




Cyathoorisus 



Geological formation and locality. In tlie Eurlington limestone : ] 
ling ton, Iowa. 



Cyatliocrinus crassibrachiatas (n.s.). 

EoDT strong, deeply cyathiform. Basal plates comparatively 
email, pentangular, somewhat acute above. Subradial plates 
large, gibbous on the surface, hexagonal. First radial plates 
large and somewhat convex in the middle, heptagonal, except 
one adjoining the anal side, which is octagonal ; articulating 
face for the second radial occupying nearly four-fifths the 
entire width of the plate. Second radial plates broad and 
short; the arm bifurcating on the third radial, which is a 
short wide plate, subtriangular or pentagonal. Arms massive 
(as far as seen), composed of short strong plates. Column 
round, composed of thin subequal joints. 

Surface of plates smooth. 

This species is smaller, and the body is higher in proportion than the C. -magisUr, 
and the individual convexity of the plates produces a much more unequal surliice 
than ia that species. The body is proportionally higher and more robust than that 
of C. spurius. 

Geological formation and locality. In the Keokuk limestone : Warsaw, 
Illinois. 
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Cj atliociinas tliomse ( n. s.). 

Body rotund below, farming a deep cup. Easal pliitcs short, 
the lower side a )itt!e protuberant, with a more or less di- 
stinct ridge extending from the base to each upper sloping 
side ; the apices impressed. Subradial plates about as wide as 
long, convex in the centre, with a prominent rounded ridge 
extending to each side, meeting a similar ridge from adjacent 
plates ; the intermediate spaces and angles concave. First 
radial plates wider than long, with the lower angles depressed, 
and a prominent converging ridge extending from each lower 
sloping side upwards and joining in a transverse rounded 
elevation (the latter not always conspicuous) below the upper 
margin, which is contracted. Second radial plates extremely 
short and ver^' wide. Third radial plates triangular, narrower 
than the second radials, and allowing the arm-plates on each 
side to rest in part upon the second radial plates. Anns di- 
verging, composed of short quadrangular phUes with wedge- 
form plates at intervals, from which proceed branches. 

Column round, strong, composed of alternating longer and 
shorter joints, which vary at different distances from the 
body. Surface granulose. 

This species reseiablcs in some degree the C. protiib-.rtins of tlio Keokuk lime- 
stone; but the plates are less protuberant in the centre, the siigk'S more deprcs.sed, 
■with more distinct ridgea proceeding to the sidos of the plates; while the third 
radials are proportionally much narrower, and the iirst arm-plates much shorter. 



Geological formation and locality. In tlie Warsaw limestone i Wai 
Illinois. 
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Poteiiociliius cultidactyliis { n. s). 

Body elongato-turbinate and sligbtlj expanding at the base 
of the arms, which are regularly bifurcating and but slightly 
spreading. Basal and subradial plates unknown. Radial series 
consisting of three plates in each raj, the upper one of which 
is a bifurcating plato. First radial plates pentagonal, besides 
the truncated angles. Second radials about as long as wide, 
quadrangular with truncated angles. Third radials pentago- 
nal, obtusely wedgcform above, and supporting on each side 
a series of eight arm-plates, the upper one of which Is a 
bifurcating plate : above this, on the outer side, there is a 
bifurcation on the twelfth to the sixteenth plate, while the 
division on the other side remains simple as far as can be 
traced in the specimens. This character applies to all except 
the anterior ray, where the bifurcation takes place on the 
twentieth plate above the first division. 

The anal series consists of a number of small, usually 
hexagonal plates. 

The plates of the arms are round upon the exterior face, 
a little wider on one side than the other in alternating order. 
The surface is finely granulose, without peculiar markings. 

The specimen is imperfect at the hase; preserving the radial series and the arms 
to the extent of an inch and three-four tha, together with the greater portion of che 
anal area. 

Geological formation and locality. From the base of the Burlington 
limestone near Hamburgh, Illinois. 
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Poferittciiniis nqualis ( n. s.)- 

Calyx broad, cupshaped, abruptly spreading from the lower 
margins of the radial plates, and contracted on the anal area. 
Basal plates small, slightly curving upwards frum the cir- 
cumference of the column, their lateral angles extending hut 
little beyond the column. Subradiala of medium size, convex 
in the centres, four of them hexagonal and one heptagonal ; 
length and breadth equal. First radial plates large, four of 
tiiem as wide again as high, hexagonal ; the articulating scar 
occupying about three-fourths of the width of the pla.te; the 
upper lateral angles abruptly bent inwards, funning deep 
grooves along the suture-lines. First anal plate heptagonal, 
as large or larger than a radial plate : second one smaller, 
pentagxmal ; the two succeeding ones unequal, the larger one 
being heptagonal and the smaller one pentagonal. 

Column large, pentagonal near the body : central perfora- 
tion small, pentangidar. 

Summit and arms unknown. Plates without distinct surface 
markings. 

\^^^ Thif '.poLies may be distinguished from any other of 

• > j — \r^ f \ *'' '■ genus yet described from these roclts, by the abrupt 
/ / ■^^^>-^V-^v_y spreading of the radial plates, as well as by the broad 

i '1!^3L^ cuplorm calyx and smooth surface of the plates. The ar- 

x) JT /f^"~\ ticuUt ng scar is mach wider in proportion, than in any 
other species known in the same g^^logical position. 



m 



Geological f 11 mitiiin and locality In the Burlington limestone : Eui 
Imgton, lowi 
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FoteiiociEBias Ueo!3iuU ( n. s). 

Body narrowly find regularly turbinate from itp junction 
with the column to the top of the first radial plates. Basal 
plates of iiiediura size, pentagonal, length and breadth about 
equal, very obtusely wedgcfonned above. Subradials compa- 
ratively large, three of them hexagonal ; the form of those 
adjoining the anal area not determined. First radials penta- 
gonal, once and a half as wide as high ; having one of the 
upper lateral angles very slightly truncated by the opposite 
angle of the second radial pla.te of the adjacent ray. Second 
radials proportionally large, wider than high, greatest width 
at the base, very slightly inflected at the sides and obtusely 
wedgeformed above ; sustaining upon each side an elongated 
plate, which forms the bases of the arms : this plate, in one 
of the antero-lateral rays, is twice as long as wide, wedgeform 
above, each plate giving origin to two simple arms, making 
four to each ray. Arm-plates much longer than wide below, 
becoming gradually shorter above, and ail longer on one side 
than on the other. Anal plates unknown. 

Column round near the body, rapidly tapering, composed 
of alternating thick and thinner joints. 



This species differs from all ottiers yet described, in 
the maEQer of bifurcation of the arms, no other species 
bifurcating on the first plates abore the radial series; and 
also in the form and proportional size of the plates. 




Geological formation and locality. In the Keokuk limestone : 
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ScapMociiiius dlYiei'ieatiis ( n. s.)- 

BouY shallow cupform; base sm^ill, nearly flat or slightly 
concave : subradial plates wider than long. First radial platea 
pentagonal, twice as wide as long, with the upper lateral 
angles sometimes slightly truncated : second radials sub- 
triangulnr with the apes slightly truncated, the arms origi- 
nating from the sloping sides and widely divaricating. Arms 
bifurcating on the sixth plate above the base, the branches 
widely diverging, and the wedgeform plate truncate at its 
upper extremity, separating the plates of the two branches 
at their origin : plates of the arms unequally quadrangular, 
with tentacula originating from the upper part of the wider 
eidea ; tentacula at base composed of short strong joints. 

Column unknown. Surface finely granulose. 

Geological formation and locality. In the Warsaw limestone : Warsaw, 



Forlfesiocrimis agassizi. 

Furbesiocritius agassiei ; cited and illustrated in Geol. Report of Iowa, Vol. i, 
Partii, pp.630 & 6.31. 

Body robust, subspherical, spreading from the column, and 
attaining its greatest diameter just above the third radials ; 
beyond which, it gradually contracts to the base of the free 
arms. Basal plates wide and short, forming a narrow ring 
around the top of the column. Subradials of medium size, 
pentagonal. First, second and third radials of nearly equal 
size, and varying somewhat in the different rays; the first 
ones six- or seven-sided, the second hexagonal, aud the third 
hexagonal and heptagonal, broadly wedgeform above, and 
supporting on each sloping face a series of three supraradial 
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plates varying in size and form, the npper one of wliich is a 
bifurcating plate, and sustains on its sloping faces a series of 
second supraradials varying from three to seven in number 
below the next bifurcation. The last described plates are 
short and broad, curving downwards in the middle. Above 
the second bifurcation the arms become free at the outer 
margins of each ray; while the inner divisions still remain 
attached to the body as far as the next bifurcation, where 
they become free. Interradial series composed of fifteen to 
twenty or twenty-five plates, according to the size of the 
individual : the first one hexagonal ; the second range of 
two plates, nearly as large as the first; those abave being 
somewhat irregularly placed in ranges of two, three or four, 
and are of irregular forms. 

The first anal plate is heptagonal, resting on the basal 
plates between the subradial and first radial plates of the 
adjacent rays, and supporting two large plates in the second 
range, which are hexagonal, and three or four in the next 
range ; beyond which they are very irregular in size, form 
and arrangement, diminishing towards the upper part of the 
area, the entire number being from thirty to forty. 

The free portions of the arms are composed of short wide 
plates, the entire number at their extremities being unknown. 
A single ray above the first bifurcation, after becoming free, 
has sixteen arms ; and most of these are seen to bifurcate 
once, and several of them twice, before they terminate, their 
imperfection preventing the determination of the entire 
number, which was apparently sixty-four in this ray, and, 
if all the rays were equal, which is probable, would give 
the enormous number of 320 arms. A specimen of less size 
shows, in a part of the rays, that there were between 150 
and 200 free arms at their extremities. 

The column is round, rapidly tapering below the summit, 
and composed of extremely thin plates, 
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This remarkable form is so distinct from any other of the genus, that it requires 
little comparison with any described species. The robust body, with strong protu- 
berant plates which are plauo or nearly flat along their margins, is a yery peculiar 
and characteristic leature*. 



^i Ik 



^ UQ, 
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FgUBBSIOCRlNUS 



Geological formalion and locality. In the Burlington limcstoi 
lington, Iowa. 



Forbesiftcilnus lainuloi^us (n.s.)- 

Body small, broadly subtiirbinatej with strong prominent 
rays. Basal plates not projecting beyond the periphery of the 
column. Subradlals small, four of them pentagonal and one 
hexagonal; lower margins concave, to fit the circular edge 
of the basal plates. First radial plates proportionally large, 
once and a half as wide as long, heptagonal, the upper angles 
being slightly truncated by the interradials. Second and third 

" For obsorvationa on the Genns FoaBESiOi 
eee Geologioai Boport of Itn?% Vol. i, Fairb 
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radials hexajitoiial, twice as wide as long. Fourth radials hep- 
tagonal, a little wider than the third. Plates of the second 
division four, those of the third division five, of the fourth 
division five or six ; above which the arras appear to be 
simple, giving sixteen arms to those rays where they can be 
determined, the specimen being partially imbedded in stone. 

The patelloid plates are recognized by a shallow sinus in 
the radial series; but in the second and third divisions they 
are very distinct, while in the upper part of the arms they 
are long and well formed. Interradial and anal plates un- 
determined. 

Column large near the body, and rapidly tapering ; com- 
posed, near the body, of very thin joints, which gradually 
increase in thickness as they decrease in diameter. 

Geological formation and locality. In the Bnrlingt.on limestone ; Bur- 
liugton, Iowa. 

Foi'tsesiocilsisss cestrieiisis ( n. s.). 

BoDV irregularly subglobose, with the interradial and anal 
areas depressed. Basal and subradial plates unknown (covered 
by adhering stone). Radial series consisting of four plates ; 
the first, second and third hexagonal, twice as wide as high : 
the fourth radial is five-sided, wider than high, supporting 
on each upper sloping face a supraradial series of two or 
three plates each, the lower ones hexagonal, and the upper 
or bifurcating plate is five- or six-sided, supporting on each 
eloping side supraradials of the second order; above which 
the arms become free, bifurcating on the second or third 
plate of the second supraradial series, and again on the fourth, 
fifth or sixth plate above; giving, as far as observed, eight 
divisions to each ray, which are probably again subdivided. 
Anal area consisting of fifteen or twenty plates, ten of which 
are much larger than the others. The anal plates are strong, 
rounded on the back, the length and breadth being nearly 
equal; 
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Surface smootli. Column consisting of alternating thinner 
and thicker joints, 

This species is smaller than any other observed, except the F. rmnvhsus of the 
Burlington limestone. The plates do not show the peculiar indentation of the upper 
edges, or the little patelloid plate on the lowermargins, Itdiffisrsfrom ./".rimiMioswa 
in the less angular form of hody, caused by a lesser depression of the interra<]ial 
and anal areas : the body is higher in proportion to its width, the arm-plates are 
longer, and the divisions of the arms raoi-e divergent than in that species. 

Geoloi'.ical formation and locality. In the Kaskasltia limestone : Pope 
coanty, lUiaoiB. 

Mesjiilocilnsss koiiiiK-kt (n.s.). 

The form of the hody is globular ; the basal plates forming 
a low rim above the top of the column, very unequal in size ; 
the large ones pentangular, and the small one quadrangular. 
Subradlals, four of them small and pentagonal in appearance, 
from the straightness of the lower edgea of those situated 
above the suture lines of the basal plates; the fifth is large, 
hexagonal, nearly double the size of the others. First radial 
plates large, pentagonal, much wider above than below. 
Second radials as wide as the first, very short on the inner 
side, pentagonal. Third radials smaller than the second, 
hexagonal, the inner side almost pointed Arms bifurcating 
on the second supraradial plate, on the outer side ; those of 
the inner side covered by the adjacent arm, and not visible. 
Anal plates-larger than the subradials, heptagonal. 

Surface smooth. Column near the body composed of thin 
plates, gradually increasing in thickness as they recede, until 
at the distance of an inch they are nearly globular. 

This small species of MESPTi.oCBiNtrs bears 
conHidcrable resemblanee to M. forb^sianus of 
Bq Kon'ikcs and Lbhon, hut differs much in 
the form and proportions of the plates, as may 
be seen by a comparison of the diagram with 
their figures ( Reeherches sur les crinoides, etc. 
pa. Hi, pi. 2, f.l). 

Geological formation and localily. In the Burlington limcstoni 
lington, Iowa. 
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C^ESrS TKrSllTOCRI'VtS (Hall). 

RENBMC rORMUtl. 
Basal plates 6 
Subiadial pla,te3 6 
Bftdial plates, 3X5 
Snpraradnls or 

Kudials of llie second order, 3 or 4 X H 
Anal plates, 12 to 17 or more. 
Inierrfldials, 12 lo 15 or mora. 
Ai'ms five, bifnrcdting. 
Pores or aiiibalacral openings, 10. 




DiAUnAu OF Te] 



Basal plates five, small, pentangular and forming a five- 
rayed star. Subra,dial plates five, heptagonal ("counting the 
the lower margin as two si(ie.s), regularly alternating with 
the basal plates, truncated above by the first plate of the 
anal and interradial series. Radial plates in five series of 
three each, the lower ones heptagonal and the second ones 
hexagonal ; the third radials hexagonal or heptagonal. 
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The tliird radial plates, on their upper sloping sides, sup- 
port a series of supraradial or secondary plates consisting 
usually of three : these divisions of the ray diverge ; and 
the last plate of the suprnriidial series, in the divisions nf the 
adjacent rays, unite by their lateral faces over the centre of 
the interradial and anal areas, where they support a pair of 
hrachial plates. The anal series consists of twelve to seven- 
teen plates (and may be more or less in different species); 
the first one rests upon the truncated upper face of the sub- 
radial plate, and each successive range consists of smaller 
platcH, 

The interradial resembles the anal area; being a little 
smaller, and usually with fewer plates. Both the iinal and 
interradial areas are separated from the summit of the crinoid 
hy the arching divisions of the ray, allowing the last supra- 
radial plates to unite just below the margin of the dome. 
Between the divisions of the rjiy, and bounded on two sides 
by the supraradial plates and on the upper side by the plates 
of the dome, is a subtriangular space which is perforated by 
tv^o oval or polygonal openings, each of which is margined 
on its lower and outer sides by the second and third supra- 
radial plates, and on the inner and upper sides hy the plates 
of the area.. This area is composed of from nine to twelve 
plates, varying in different species ; those bordering the 
foramen are arranged in the form of an arch, the lower end 
of which rests upon the first phite of the series, the upper 
end of the arch resting against the brachial plates. This 
space I have termed the foraminiferous area. 

Summit composed of polygonal nodose phites, apparently 
without aperture or proboscis. Arms at the base, composed 
of a double series of semiclliptical brachial plates inter- 
locking with each other, and each series perforated. These 
parts, bifurcating near the body, give origin to round arms, 
composed of circular plates having a central perforation. 

This ci-iiioid has many analogies with the Genus Ehobocrijsus, and the arrange- 
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mcnt of the plates of the body ia essentially the same; hut its great peculiarities of 
structure in the upper part of the hotly preclude its association with tbe species of 
that geaus, in any strict classification, In three or four species examined, the base 
is deeply cancare; the subradiul and first radial plates are strongly nodose, or 
produced into sharp mucrgnate spines which extend obliquely downwards, so that 
the fossil, when placed upon its base, rests upon the nodes or spines of the subradial 
or first radial pUtes. In this respect it resembles the base of tha Acanthochinus 
of RcBMBii*, but differs yery essentially from that genua in tlie upper pait of the 
body and arms. 

In the rad.Hl, interradial and anal series, there is no important departure from 
Bhi>d»cbinu3; but in the divisions of the ray we observe a distinctive feature, and 
the deviation from KHODOCitisoe is still for I her marked where the simple supra- 
radial series divei^es, and, arching over the interradial series, unites by its last 
plates with the corresponding division of the adjacent ray; thus enclosing the in- 
terradial area, and separating it from the plates of the summit. From these two 
third aupraradiil plates, thus united, proceed two arm-plates of peculiar character; 
being semielliptical in form, their straight sides in contact, and the longest diameter 
of the ellipse transverse to tbe axis of the crinoid. Each of these plates is perforated 
nearer to its straight side; and several of these plates conjoined make a short strong 
arm , which projects almost horiaontally for a short distance, and is then subdivided, 
the divisions being composed of circular plates with a central perfiiration, and the 
arm not distinguishable from a portion of a crinoid column. The plates of the arm 
may be smooth or spinose exteriorly. I have not observed this form or character of 
arm in any other crinoid. 

The area between the divisions of the ray, as already described, is a peculiar and 
distinctive feature, separating it clearly from any true Rhudochinus. The foramina 
or auihulaeral opening,^ difier from any thing observed in other crinoids, and, so 
far as we can now deteiuiino, have not been connected with solid arm-plates or other 
strong covering; though it is difhcult to conceive of any other arrangement, with 
our present knowledge of these fossils. The plate on the tower side, and sometimes 
some of the others, show a peculiarly depressed surlace near the foramen; but no 
vestige of articulating plates has been seen in the specimens examined, and the aper- 
ture appears as if intended for the protrusion of fleshy arms or tentacles. 

The Rhodocrinus bursa of PHiLtiPS possesses similar openings, which are treated 
by Mr. lliLUNGSt as ambulacra! openings. In the figure cited, these foramina are 
placed in paii-s near the summit of the ray; and thesolid arm-bases are represented 
as directly above the radial piates, as shown in the accompanying figure of one of 
the rays of that species; while in our fossil they are uniformly above the interradial 
and anal areas, and, instead of being supported by the snpraradialsof asingle ray, 

• I have seen only tlie Sgui'e of AciNTHOOKlNDS given by Fictet in his valnable work, "Traite 
de Pal j>ntologia, " Plate o, fig. 11, which Bhowaayery different Btruoture in ttie upper part of the 
buily from our fossil, and particularly in the atins anrt arm-basoa. It aeems to me probable, how- 
ever, that there is some error in the drawing of the figure given by Pictet; for with all deference 
to tbe authority lor the genus, I feel constrained to express a doubt whether any orinoid has ever 
suoU an arrangemcat oad relation of the arm-plaiaa to those of the radial series as aboivn in tlie 
figure oiled. 

>[ Figures and Desoiiptions of C^mndiim organic rcmiiins, Docfide III, p. 26. 
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they are siipporfed by the union of the plates of the half of two 
adjaaent rays throughout the whole body. It is scarcely possible, 
from the structure of the appendages here taking the place of arms, 
that they could have performed the functions of ordinary arms of 
other crinoidea which have a grooved iijner tace and tentacles of tho 
same character, which, were occupied by the soft parts of the ani- 

It is possible, however, that these cylindrical arms may have 
assumed the ordinary character of crinoidean arms towards their 
outer, extremities, and may have been furnished with tontacula. 
This feature, however, if hereafter proved to exist, does not affect 
mclusions upon which the genus is founded. 



Treniatocrinus typus(n.s.)- 

Boi>i" marsupiform, concave at base, somewhat inflated be- 
low the middle and contracted below the bases of the arms, 
spreading above, and forming together with the arm-bases a 
projecting rim like the lip of an urn : summit flat, or very 
slightly convex. Base pentagonal, composed of five small 
pentagonal plates which are slightly excavated in the centre 
for the reception of the column. Subradials comparatively 
large, hexagonal in form, wider than long, largely truncated 
above by the first interradial and anal plates. First radials 
large, but smaller than the subradials, pointed below where 
they fit into the receding angles of the adjacent subradials. 
Second radials email, less than half the size of the first, 
somewhat regularly hexagonal. Third radiala larger than the 
second, heptagonal, obtusely wedgeform above, and supporting 
on each of their sloping faces a series of three supraradial 
plates, which, diverging from the third radials, unite over 
the centres of the interradial and anal areas with the cor- 
responding plates of the adjacent rays, and form by their 
union the bases of the arms. The second of these plates is a 
very little excavated on the upper side, and forms the base 
of the foramen, while the upper of the three forms one of 
its sides in a like manner. 
10 
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The iuterradial series consists (as far as ascertained) of 
fourteen plates eact ; the first one, -vyhich is largest, is hexa- 
gonal and intermediate in size between the first and second 
radials, resting upon the top of the subradials and between 
the first radials, supporting upon its upper faces three smaller 
plates in the second range and four in the third, three in the 
fourth, two in the fifth, and one above completing the series. 

The anal series consists of seventeen plates ; the first one 
large, hexagonal, sustaining three smaller plates in the second 
range, the middle one of which is heptagonal, the others 
pentagonal : the third range consists of four plates; the 
remaining plates are irregularly placed above. 

The foraminiferous areas are subtriangular, composed of 
ten or eleven small polygonal plates ; the first one, which 
rests upon the inner angles of the first supraradials, is hexa- 
gonal, obtusely wedgeform above : the remaining plates are 
arranged in the form of segments of a circle, or the half of 
an arch placed back to back, the lower ends of which rest 
upon the first single plate, while the upper ends rest against 
the bases of the arms. There are sometimes one or two small 
intercalated plates in the centre between the arches. The 
foramina axe variable in form and size, mostly elongate- 
hexagonal : the longest are nearly a line in length, formed 
by the inner ends of the plates of the arches, together with 
those of the second and third supraradial plates. 

The dome is composed of small nodose plates j and near 
the origin of each set of arms there is a subrhomboidal de- 
pression, extending about half the distance between the arm 
a,nd the centre of the dome. 

The arm-bases are composed, in each set, of a single pair 
of semielliptical plates, which unite by their straight sides 
and form an elliptical arm : each of these has a small round 
perforation passing through the substance of the plate, which 
is analogous to the groove on the inner side of the arms of 
other crinoidea. These plates are interlocked at their adja- 
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cent margins, as the plates in the arms of other crinoids, to 
the extent of four pairs of plates, when they bifarcate,"and 
the arms are continued in the form of simple round columns 
composed of thin circular joints perforated in the centre. 
We have, in these arms, so far as known, no evidence what- 
ever of tentacula. 

Surface of the plates of body and dome all more or leas 
nodose ; those of the subradial and first radial plates produced 
into long sharp spines, which are directed obliquely down- 
wards. 

<s»xo m 060% 




Geological formation and locality. In the Burlington lin-estone : 
liugton, Iowa. 



Trematocrinus tubciculosus ( n. s). 

Body broadly calyculate : base concave ; sides nearly 
straight to the top of the third radial plates. Basal plates 
forming a pentagonal disc at the bottom of the cavity. Sub- 
radial plates heptagonal; the upper half going to form part 
of the outer wall of the body, and the lower half forming 
the walls of the cavity ; the central portion of the plates 
produced into a strong tuberculiform node, thus surrounding 
the depression with five strong tubercles. 
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First radial plates heptagonal, a little smaller than the 
subradiala, strongly tuberculiform in the middle. Second 
radiala less than half as large as the first radials, hexagonal, 
longer than wide. Third radials convex in the middle, hep- 
tagonal, as large or larger than the second ; the two upper 
sloping faces supporting supraradial plates, the second of 
which forms the base of the foramen. 

First interradial plate large, subtuberculiform, less in size 
than the first radial, and succeeded by three ranges of three 
plates each, above which the structure is undetermined. 

Dome and arms unknown. 

This species has a proportionally broader body than T. typus ; the plates are 
larger and strongly tuberculous, but not apiniform. From the P. papUlatus it differs 
in thostrongrounded tuberculiform plates; and from the T.robustua of the Keokuk 
limestone, in its conspicuously tubereuUform subradials, which, in that one, are 
almost restricted within the basal cavity. 

Geological formation and locality. In the Burlington limestone : Bur- 
lington, Iowa. 



Trematocriiius papillatus { n. s.). 

Body robust, spreading above : the subradials, first and 
second radials and interradials large, abruptly convex ; the 
upper ones produced into a papilliform node in the middle, 
and the subradials into short rounded spines. 

Tiio plates of this species are larger than in the two preceding forms; the spines 
are never produced as in T. typus, and the central apicial node or subspine gives a 
distinctive feature when compared with T. tvherculatas. 

Geological formation and locality. In the Burlington limestone ; Bur- 
lington, Iowa. 



Hosted by 



Google 



PALEONTOLOGY. 



77 



Ti'ematwcriiiHS rolimsfiis (n.s.). 

Body below the arms somewha.t regularly turbinate, broadly 
truncate below, with the base deeply concave ; the basal and 
subradial plates deeply impressed, forming a large cavity, the 
sides of which overhang the top of the column. Basal plates 
forming a disc in the bottom of the cavity, their form not 
determined, Subradials beptagonal, and largely truncated at 
their outer ends by the first interradial and anal plates. 

The first radial plates are situated at the base of the cup, 
and aid in forming the outer walls of the body a little more 
than those of the cavity : they are all equal in size and 
heptagonal in form, pointed below, and fitting into the re- 
ceding angles of the subradial plates. Second radials rauiib 
smaller than the first, hexagonal, height and width generally 
about equal. Third radials smaller than the second, hexago- 
nal, somewhat largely truncated above by the first plate of 
the foraminiferous area, and sustaining upon each of their 
oblique sides two supraradial plates, the one abuve the other, 
the uppermost one being excavated at the top for the recep- 
tion of the foramen. Above these, and resting upon the outer 
angles of the upper one, there are two other plates on each 
side, situated one above the other as in the former case, and 
united by their lateral faces with the corresponding plates of 
the adjacent ray, completely enclosing the anal and inter- 
radial areas, and forming by their union the bases of the arms. 

The anal and interradial areas are each composed of thirteen 
plates, the only difference between them consisting in those 
of the anal series being a little larger and somewhat diflTer- 
ently arranged from those of the interradials. The first plate 
of these series is hexagonal, slightly elongated, resting upon 
the upper or outer face of the subradial and between the 
adjacent first radial plates, sustaining upon their upper faces 
three smaller plates, the central one in the interradial areas 
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hexagonal and the others pentagonal : the third, fourth and 
fiftli ranges consist also of three plates each, arranged in 
arches one above the other, and gradually decreasing in size 
as they approach the upper extremity of the area. In the 
anal series, the central plate of the second range is nearly 
as large as the first one, octagonal in form, and is arched 
above by five plates instead of three, as in the interradial 
series, while the remaining four plates arc irregularly ar- 
ranged above. 

The foraminiferous area consists of from nine to twelve 
plates; the first one of which, resting upon the truncated 
top of the third radial, is largest, heptagonal, wider than 
high, very obtusely wedgeform above ; each of the sloping 
sides forming the base of a series of plates arranged in the 
form of half an arch, the other side being completed by plates 
at the base of the arms. The plates forming these arches, of 
which there are three on each side, are narrower and de- 
pressed on their inner ends, and, together with the second 
supraradial, form the boundary of the perforation. Perfora- 
tions subcircular or polygonal, little more than half a line in 
diameter, and are surrounded by a depressed area of about 
two lines in diameter. 

The summit of the specimen is depressed convex, composed 
of medium-sized polygonal nodose plates, some of which are 
so arranged as to form several series of rhombs ; one series 
of which occupy the spaces between the arm-bases, there 
being one rhomb between each set of arms, the longest dia- 
meter being from one arm to the nest : those of another 
series are placed above the arms, and directed from the arm 
bases towards the middle of the dome. There is also the 
appearance of another series surrounding the centre of the 
dome, hut the specimen is too imperfect to admit of their 
satisfactory determination. The centres of these rhombs are 
depressed, and the plates are but slightly convex ; while the 
plates of the lines limiting the rhombs are elevated into 
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nodose ridges, and form a conspicuous feature in the fossil. 

The arm-bases are composed of several small phites ; but 
they are all broken, so that the form of the true arm-plates 
cannot be determined. 

Surface of the plates of the body slightly convex ; those 
of the rays most conspicuous, while those of the first radiuls 
are produced into pointed nodes having the points directed 
downwards below the base of the cup. 

This species diflera from the others hero descrihod, in the more robust and 
spreading character of the body. The subradia! plates aro mostly embraced withiu 
the basal depression, their summits reaching only to its margin, while the first 
radials are produced into obtusely pointed nodes which occupy a position relatively 
to the basal depression that the subradials do in the other species. 




md locality. In the Keokuk limestone at Keokuk. 
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Ulittditcimus varsitviemis (n. s.). 

Body broad urnshaped : basal plates small ; subradials 
larger than the first radial plates ; radial and interradial 
plates small : arms, apparently, two from each ray. 

Culumn near the body composed of alternating thicker and 
thinner joints, and at a greater distance of equal joints with 
rounded edges, while still lower it is composed of alternating 
joints. 

The only specimen I have seen is much crushed, and the plates so distorted as to 
render it difficuit to determine the structure, Thoro still rernains, attached to the 
body, more than four inches of the culumn. 

Geological foTmation and locality. In the Warsaw limastone ; Warsaw, 
Illinois. 



Grapiiioci'inus dactylus ( n. s.). 

Basal plates ? Subradials elongated, twice as long as wide. 
First radial plates pentagonal in general form, one of the 
upper lateral angles being slightly truncated by the second 
radial of the adjacent ray ; width equal to once and a half 
the height. Second radials pentagonal with one of the lower 
angles slightly truncated, wedgeform above, and supporting 
two arms, which are composed of short broad plates having 
one side wider than the other, approaching to wedgeform. 

Surface granulose. 

I refer this species to the Genus GaApnioCKiNiia of Ds Koninck and Lb Hon*. 
In the specimen here described, there are no basal plates proper visible, and the 
subradials appear to rest tholr bases against the column. In the divisions above, 
there is an entire correspondence with Graph iocrin us, except that the plates of 
the arms are in some degree wedgeform, and the sutnre-linos consequently not 
parallel. 

Oeological formation and locality. In the St. Louis limestone, neai' St. 
Louis, Missouri. 

» I am diapoaed to regard the baaal plates, as stowE by those authors, to be the subradials ■, wtiie 
there are a set of Bmall baaal plates witiifn the area af th« column. 
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Platycrams §silf§piiiilo§us (n. s.)- 

Calyx turbinate, rising gradually from the junction of tlie 
column to tlie upper edge of the radial plates. Basal plates 
nearly equal iu size, deeply indented at the suture lines. 
Radial plates elongate, hexagonal ; height once and a half 
the width, gradually increasing in width from below upwards, 
deeply and acutely notched above : articulating scar small, 
nearly circular, situated entirely below the top of the plate, 
and greatly protruding at the lower margin, which feature 
gives to the radial plate extreme convexity. 

Surfa,ce ornaments consisting of short slender spines on the 
radial plates, while those of the baaal plates are thickened 
so as to form small nodes : these last are arranged in lines 
running around the base of the cup, the first just above the 
junction of the column, the second near the upper line of the 
basal plates. Those of the radial plates commence from the 
lower side of the protruding scar, and pass downwards, the 
outer ones to the lower lateral angles of the plates, and the 
third or central one to the middle of the lower margin ; or 
the nodes are sometimes scattered irregularly over the space 
between the outer lines. The spaces between the articulating 
scar and the edge of the plates are smooth. 

Summit and arms unknown. Column of medium size, el 
liptical. 

The form of tlio cup of this crinoid is some- 
what similar to the general form in the Gemia 
DicEocaiNus, but the base is distiactly dirisi- 
ble, into three parts. This form, together with 
the peculiar markings, will serTO to distinguish 
itfromauy other species of Pi-ATrOKiNirsknown 
to roe in these rocks. 

pLATYCElSUa 

Geological formation and locality. In the Burlington limestoj 
Ungton, Iowa. 
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Platycriiias piimiSus ( n. s.)- 

Body small, spreading; base discoid. Eadial plates nearlj 
one-fourth wider than long, broadly concave on the upper 
margin : brachial plates triangular, partially filling the con- 
cavity ; arms bifurcating on the first brachial and also upon 
the second plate above, the inner divisions also dichotomizing. 
Arms above composed of a double series of strong wcdgeform 
plates, "which are slightly concave on their outei' edges, and 
furnished with strong tentacula. 

Column, near the body, composed of thin joints. Surface 
granulate. 

This small species bears some resemManoe to one or two species in the Kasltasida 
limestone, but is quite different from either. One of tte rays supports nine arms, 
while the adjacent ray shows but six : the latter, however, is imperfect. 

Geological formation a7id locality. In the Warsaw limestone : Warsaw, 
Illinois. 



FlatycrMais georpi (n.s.). 

Body strong : base short subdiseoid, the plates thickened ; 
articulating area large. Basal plates wider than long, broadly 
and deeply concave on the upper margin ; the concavity, 
including the third plate of the brachial series, with the 
upper adjacent angles distinctly truncated by a small inter- 
radial plate. First brachial plate small, triangular, occupying 
a part of the lower side of the concavity of the radial plate ; 
the arms bifurcating on its upper sloping edges, and again 
on the second plate above, each of the inner divisions again 
bifurcating once or twice ; composed of a double series of 
plates, which are about half as long as wide ; tentacula 
strong, occupying at their base nearly the whole length of 
the arm-plates. 
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Column strong, tortuous, elliptical in section. 

T :s is a iveU-niarked and very distinct species, which, in its Urge articulating 
basal surface, tortuous oolumnj and strong somewhat rigid arms, is readily distin- 
goished. 

Geological formation and locality. In the Warsaw limestone : Warsaw, 



HiclmcFiains licvls (n.s.). 

Calyx goblet-shaped. Basal plates very slightly projecting 
at their lower margin, and forming two-fifths of the entire 
height of the calj'x. Radial plates twice as high as wide : 
articulating scar very smallj occupying about one-third the 
width of the plate, the greatest width of the plate being just 
below the base of the articular scar. Anal plate equal in size 
to the radial plates, heptagonal in form. 

Surface of plates smooth. Column small, elliptical at the 
junction with the body. Summit and arms unltnown. 

This species of Dichoceisus is sufflciontly distinct 
from any other known to me in these rocks, to he at 
once recognized by the description and dii^am. It 
bears somercsemblance to jD.roiJiii/itsof DbKoninok 
and Lbhon ( Rochorches sur lea Crino'idea du Terrain 
carbonif^re, PI. iv, f.8); hut the base of our species 



n 
^c8 



much less protruding, tlie body not SO much con- j | 

tracted at the upper portion of the radial plates, and I | 

the diameter m.uch leas in proportion to the height. "p 



DlCHOOBlSUS t 



Geological formation and locality. In the Burlington limestone : Eur- 
iington, Iowa. 
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Dithocriiius latliiynaosus { n. s.). 

Body turbinate^ higher than wide. Basal plates forming 
nearly half the entire height. Radial plates as wide or -wider 
than high : articulating scar long and narrow, extending 
downwards from the top of the plate more than one-third its 
entire length, and bordered by a subnodose ridge, from the 
lower margin of which commence three lines of nodes on 
those plates which rest above the sutures of the basal plates, 
and two on each of the others; the outside rows passing to 
the outer lower angles of the plate, while the inner ones 
pass to the middle of the lower margin. Each of the basal 
plates are furnished with three large nodes arranged around 
the articular facet of the column, and having smaller nodes 
between them ; these large nodes are the commencement of 
other lines which pass upwards, and meet those of the radial 
plates. The nodes are of an elongated ovate form, and the 
surface of attachment is smaller than the greatest diameter, 
like a succession of beads placed upon the surface, large at 
one end of the line, and gradually decreasing in size as they 
approach the other. 

Minute surface granulose, and in some parts striato-granu- 
lose. Column small, round, composed near the body of thin 
plates. 



The peculiar surfece marking of this species is a cha 
racter, by which it may he readily distinguished from 
any Imown ferm. 



Geological farTnatian and locality. In tlie Bmlingtun limeDtone E«i 
lington, Iowa, 
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Bkliocriims di€liotoiiiii§ ( n. s.). 

Body broad, somewhat shallow cupfoi'm, the basal plates 
being a little more than one-third of the height. Radial 
plates wider than long, slightly thickened in the centre be- 
low the articulating scar : first brachial plates extremely 
short, narrow, quadrangular, occupying scarcely more than 
one-fifth the width of the radial plate at the top ; second 
brachial plate pentagonal, the arms bifurcating from its upper 
sloping sides, and dichotomizing twice or oftener beyond this 
point. Arms, in their lower part and beyond the last bifurca- 
tion, composed of a single series of quadrangular plates, 
which are narrower on one side, and above the last bifurcation 
gradually become more unequal, till they consist of a double 
series of alternating pentagonal plates united at their wedge- 
form margins. 

Surface of plates punctate or marked by slight rounded 
depressions, which are separated by narrow elevated lines. 

This species is peculiar in its surface markings, and in its very small brachial 
platesiseareelyindenting the upper margin of tkeradia! plates, as well as its slender 

Geological formation and locality. In the Warsaw limestone : Warsaw, 
Illinois. 



Pentremites I«iigicostalis ( n. s.)- 

I indicate this species here, from its interest as adding another very distinct form 
of this genus from the Warsaw limestone. The specimens I have seen are fri^ments 
of some extremely elongated and very narrow plates, the length of the longest frag- 
ment being more than three-fourths of an inch. The pseudambulacral area occupies 
about two-thirds of the entire length of the plate, and is very narrow : the porsi 
plates are simple, very strong, and obliquely arranged, there being about seven to 
eight in the space of one-eighth of an inch. The great lei^th of the radial plates, 
the linear pseudambulacral areas and strong poral plates, are distinHuisIiinw features. 

Geological formation and locality. In the Warsaw limestone ; Warsaw 
Illinois. 
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The two following species are introduced in this plaoe, although the 
descriptions were written at a much later date than the preceding ones, and 
after the printing was nearly completed, so that they could not he inserted 
in their proper places among the others. 



ActiiiocrSnus spino-tentacnliis ( n. s.)- 

Oaltx turbinate, and somewhat spreading near the bases of the arms : base trun- 
cate. Basal plates short. First radial plates large, hexagonal and heptagonal, higher 
than wide. Second radials less than half as large as the first; thoseof the postero- 
lateral rays being pentangular, having two faces on the side of the interradial 
series and one en the side of the anal series, the width of the plate being greater 
than the height. Third radial plates larger than the second, heptagonal and heia- 
g nal w der than high, supporting upon their upper sloping sides a pair of large 
e ulft I7 heptagonal supraradial plates, which in turn sustam upon theh outer 
1 p ng la esamedinm-sized brachial plate which gJTES origin toasingle arm, and 
up n th inner faces a supraradial plate of smaller size, which supports in like 
n ann 1 achial plates with a single arm on one side and a supraradial plate with 
tw a a on tbe other side; giving eight arms to each ray, the position of the 
single arm being on the side opposite to that of the first set. Between the first 
supraradial plates, and resting upon their inner edges, there is a sii^le inter- 
supraradial plate of medium size, which enthely separates the succeeding plates 
of the two principal divisions of the ray. 

Pirst interradial plate much smaller than the first radial, hexagonal, supportmg two 
smaller plates in the second range, one hexagonal and the other heptagonal, with 
two or three smaller irregularly formed plates above in one or two ranges. Anal 
series ( in the specimen described ) consisting of ten plates in five ranges : the 
first, of one hexagonal plate little smaller than a first radial plate; the second, of 
two smaller plates, one of which is seven- and the other eight-sided; the third 
range consists of four small polygonal plates; the fourth, of two, and the fifth of 
one narrow elongated plate which extends up between the plates of the adjacent 

Sur&ce of plates traversed by elevated ridges; those of the basal and lower side of 
the first radial plates being compound, while those of the Other plates are simple, 
or have one ridge to each principal face, which, meeting in the centre of the plate, 
form a more or less derated spinifiDrm tubercle. 

Arms simple from their origin, spreading horizontally for a short distance, and then 
bending abruptly upwards; composed of a double series of short plates, which 
are obtusely wedgeform at their interlocking edges. Tentacula composed of rather 
longslonder joints, each of which is furnished near the middle of its outer surface 
with a toothlike spine which is curved abruptly upwards; those near the arms 
being short and obtuse, and graduaUy increasing in length as they recede from the 
arm, until at the distance of half an inch the spine is as long as the joint itself, 
and standing nearly at right angles to the plana of its surface. The tentacula, on 
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their iimcr aurfeces, are deeply groOTCd like those of most species of Actinoceinus ; 
but the grooves are closed by a double series of minute plates, their interlocking 
e^S forming a line aloi^ the middle, which is entirelyinyisibleto the naked eye, 
but, when seen through a, lens of considerable power, presents very much the same 
appearance as the hack of the arms, except that the suriace is conoaTe instead of 
conTes. The centre of each plate forms a ridge running from the side of the joint 
to near the middle, where they alternate with tliose of the other side. 
Column round, large, composed of alternate thick and thinner joints, which are 
beautifully beaded near their articulating sur&ces, aud thinning to the margins. 

This species has its greatest afflnities with ActinocrinUfS ctelatus, A. mulfibriir- 
ckiatus and A.fosteri, but differs from all except A. coilatiis in the greater number 
of arms and other important points of structure; while from that species it differs 
ia the greater proportional height of the plat«s of the body, the greater number and 
different arrangement of the anal plates, in the pattern of the surface markings, 
and in not havii^ the bases of the arms elevated into high ridges. The arms of that 
species do not spread horizontally, as in this; owing to the greater proportional 
width of that one, allowing them more room. This feature causes the arms in jj. 
Bpinote^aeillus to be yery slender near the base, and they only attain their full 
width after they assume their vortical direction. 

I am indebted to Mr. Fkibdkioh Lbpnig of Burlington, Iowa, for the use of this 
very interesting species of Actinocsihus. The original has been taken by him to 
Germany, hut I have had drawings prepared for its future illustration. 

Gr.ological formation and locality. la the Bxirlington limQStone : Bur- 
line ton, Iowa. 



ForSfeslocrimis salFordi (n. s.). 

BonT extremely ventricosc, depressed spheroidal, curving upwards frdm the sum- 
mit of the radial scries, and abruptly contracted at the base of the arms; some- 
what pertalobate from the middle downwards, owing to the prominence of the 
radial series; the lobes becoming double above, from the division of the rays ancl 
the prominence of the supraradial series. Base short, abruptly truncate : basal 
plates not extending beyond the circumference of the column, but appearing as 
a tripetaloid joint at the summit. Subradial plates short, pentagonal; the one on 
the anal side being hexagonal. 

Radial aeries consisting of four plates, whidi increase in size from the bottom; the 
first ones heptagonal in the anterior and autero-lateral rays, while in the postero- 
lateral rays they are hexagonal. Second and third radials hexagonal; the fourth, 
heptagonal and obtusely wedgeform above, supporting on each of its sloping sides 
three or four supraradial plates, one above the other; the first being larger than 
the others, the third one very obtusely ■wedgeform, and supporting supraradials 
of the second order to tbe number of four, above which the arms appear to have 
been free. 
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Interradial series consisting of at least tiiirty plates, in ranges of one, two, three 
and four plates from the base, diminishing above, and the upper ones irr^ularly 
disposed. The first plate of the anal series rests upon the truneated subradial 
plate; the succeeding ones arranged in a aeries of arches above, the individual 
plates being larger than those of the mterradial series. The inter-supraradial 
series consists of at least eight or nine plates in ranges of one, tsro and two; the 
upper ones being irregular. 

Surlace of the radial and supraradial plates extremely convex; that of the inter- 
radial, inter-supraradial and anal series flat or concave, conforming to the general 
concavity of these areas. All the plates of the body, above the last supraradial 
plate, are moderately convex. Entire surface finely and beautifully granulose. 
The patelloid plates have not been observed below the summit of the first supra- 
radial series. 

The speoiinen has a transverse diameter, through the supraradial series, of two and 
a half inches, and a height of two and a half to the base of the arms. 

This species is larger than any other of the genus yet observed ; exceeding in size 
the F. agassizi, and, in perfect specimens, would equal or exceed in beauty and 
magnificence any of our carboniferous crinoidea. 

I am indebted to Prof. SAPFOitn of Tennessee for this beautiful species, and take 
pleasure in dedicating it to a geologist who has labored so long and feithftiUy in this 
field of science. 

Geological formation and locality. In limestone of the age of the Keo- 
Itnk limestone, at White-Creek springe, Tennessco. 













IS multiradiatus (SiiririKD). 



CORRECTION.— 1\i^ ForUsioervnun whUfiddi of the Iowa Geol, Eeport, 
p. 632, is referred by error to the Keokuk limestone : the specimen is from the 
Warsaw limestone. 
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The four following pages have already been printed and distributed in their present 
form, but are reprinted in this place, in order to bring together the su[)[>lementary 
matter relating to Tol. I of the Geologieal Report of Iowa to the present time. 

Platyceras equilatcra (n.s.)- 

Shell of medium size, making little more than one volu- 
tion : beak small, somewhat compressed and closely incurved ; 
outer volution abruptly and almost equally expanded on each 
side ; aperture broadly oval or subcircular, the outline un- 
dulated from incipient broad plications which commence near 
the margin. 

Surface marked by undulating concentric lines of growth, 
which are often crowded, and subimbricating towards the 
margin of the shell. 

This shell is subject to considerable variation in its different stages 
of growth. In the young state it is almost equally expanded on each 
side, and the beak incurved in the same plane : older specimens 
become faintly trilobed on the back; and finally this feature changes 
the form of the aperture, producing two deep sinuosities, one on each 
side, with an intermediate linguiform extension of the shell. In rare 
specimens the apex is lai'ger and more rotund, being not quite so 
abruptly incurved. 

Geological position and localities. In the Keokuk limestone : Keokuk 
and Warsaw. 

Flatj'ccrs^ sulireetum (n-s.)- 

Shell conical or depressed conical : apex subcentral, ter- 
minal, straight and pointed ; sides sloping gradually from 
the apex halfway to the base, below which the shell expands 
more rapidly : aperture widely expanded. 

Surface marked by indistinct ridges below the middle, 
and by numerous closely arranged concentric striffi. 

This species varies in the degree of expansion, some specimens 
being much more elevated in proportion to the width than othei-s. 
All the specimens show incipient plications, and the older specimens 
show strong plications towards the aperture. 

Geological position and localities. In the Keokuk limestone : Keokuk 
and, Warsaw. 
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Platjceras jlssiirella ( n. s.). 

Shell obliquely depressed conical, abruptly expanding 
below the apex on tbe anterior and lateral portions, and 
slightly concave posteriorly below the apex, and spreading 
at the margin : apex lateral, terminal, slightly advanced 
but not incurved. A small perforation penetrates the shell 
just anterior to the apex. 

Surface somewhat rugose from closely crowded imbricating 
stride, and the margin strongly lamellose. 

This species is proportionally more expanded than P. mbrectum, 
and the apex is lateral, while in entire specimens the small perfora- 
tion just anterior to the beak is a peculiar character. The surface 
sometimes sliows indistinct plications, but these are less defined than 
in P. subrecium. 

Geological position and locality. In the Keokuk limestone : Nauvoo. 



Platyceias Mserialis ( n. s.). 

Shell obliquely ovate : spire incurved, apparently sini- 
stral, making little more than one volution ; gradually ex- 
panding towards the aperture, which is deeply sinuate in 
front and roundish oval in form. The expanded portion of 
the volution is marked on each side by a row of small spines, 
about five or six in number on each side. 

Surface marked by fine closely arranged undulating striee. 

The spire is apparently sinistral, though it has been but 
imperfectly seen ; the form and direction of the last volution 
indicating this direction of the spire. 

The species is quite distinct from a somewhat similar form in. the 
Keokuk limestone, in the anterior sinus, and in the rows of spines 
marking the sides of the last volution. 

Geological position and locality. In the Eurliugton limestone : 
Quincy, Illinois. 
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Platyceras reveisiins (n. s). 

Shell ovate ventricose : spire small, reversed, closely 
incurved, making altogether about one and a half volutions ; 
the first volution being very small, below which the shell ia 
abruptly expanded and spreading towards the aperture, which 
is transverse, round oval, and somewhat straight on the 
columellar side, 

Surface marked by concentric strige and some obscure 
undulations. 

This species presents some appearances indicating a columella, or 
a thickening of the aperture on that side; giving rise to a suspicion 
that there may be found characters to warrant a generic separation 
of thia species, and possibly of the preceding one. 

Geological position. Burlington limestone. 



Platyceras? capulus (n.s.). 

Shell very broad, extremely depressed conical : apex 
subcentral ; sides sloping almost uniformly in all directions, 
a little more abrupt posteriorly; aperture round oval, ex- 
tremely expanded. 

Surface marked by fine closely arranged concentric striae ; 
and when the shell is exfoliated, the surface shows strong 
radiating interrupted striae upon every part of it. 

This species is not uncommon in the Burlington limestone; but it 
is usually more or less exfoliated, and the concentric strise are but 
partially or faintly preserved. The shell is thick, and in this respect 
unlike most of the species of the genua, and it is not improbable that 
it may ultimately be found a distinct type. Although rarely well 
preserved, it may be recognized by its general form ; no other species 
in this limestone being similar. 

Geological position and localities. In the Burlington limestone ; 
Quincy ( Illinois), and Burlington ( Iowa). 
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Porcellia nodosa ( n. s). 

Shell convolute, discoid, concave at the sides. Volutions 
contiguous, about four, very gradually expanding, somewhat 
angular at the sides, the angles marked by a row of strong 
arching nodes : dorsal side regularly convex, with a strongly 
in:irked band which extends from the aperture backwards, 
and is shown in the cast for more than half the extent of 
the volution. Surface unknown. 

The specimen is a cast in white decomposing chert, and tlie surface 
markings are unknown. . 

This la the first specimen of the genus which I have observed in 
American strata. 

Geological position and locality. In the Burlington limestone, Illi- 

KautllMS Mserialis ( n. &.). 

Sheli. discoid, convolute, with the volutions in contact but 
not embracing. Volutions two or three, angular, somewhat 
rapidly enlarging ; section eubquadrangular ; ventro-lateral 
edges angular, and often nodose ; sides flattened, or mode- 
rately convex ; dorso-lateral angles strongly nodose, with the 
nodes flattend and projecting laterally. Dorsum marked by 
a broad shallow groove, and bordered on each side by an 
obtuse ridge, which is often marked by a row of strong 
rounded nodes that may be opposite or alternate with those 
on the dorso-lateral angles. Aperture subquadrate, with a 
broad sinuosity on the dorsa.I margin. 

Surface marked by fine elevated undulating striaa, which 
are bent backwards on the dorsum, corresponding to the 
sinuosity on the margin of the shell. 

Septa numerous, very convex. Siphuncle ? 

This species presents some variation in the development of the 
nodes upon the dorsal side, these being sometimes but pai'tially 
developed or obsolete; and in the outer volution of old individuals 
the nodes become gradually subdued, until they are almost entirely 



The species bears some resemblance to J^autilus ( Ammonites ) 
bellicoms of Morton, with which it is associated, but difl'ers in the 
angular and nodose ventro-lateral edges, and in the double row of 
nodes and the broad shallow groove upon the dorsal side, as well as 
in other characteristics. 

Geological position and locality. In the Coal measures of Iowa and 
Illinois. 
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Actinocrinus fegilops, page 5. 


Actinocriiius subumbrosus, 3. 
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brontcs, 47. 


— tholus, 35. 


— 


calyculoides, 17. 


— unkarinatiia, 48. 


— 


calyculus, 55. 


Agaricocrinus goometricus, 56. 
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caroU, 54. 




— 


daTigems, 44. 


— — u.convoxus, 58 


— 


dypeatua, 12, 


Cyathocriiius crassibrachiatua, 60. 


— 


coronatus, 28. 


— sculptilis, 59. 


— 


decornis, 13. 


— thorns, 61, 


— 


divarioatus, 11. 


Dichocrinus dtchotomus, 85. 


— 


divei^ns, 36. 


— laclirymosus, 84. 


— 


formosus, 30. 


— toTis, 83. 


— 


genunilbrmis, 23. 




— 


glans, 16. 


Forbesiocrinus agassiai, 65. 


— 


glyptus, 2. 


— cestriensis.eS. 





infiatus, 20. 


— ramiilosus, 67, 


_ 


iuornatus, 24. 


— aaffordi, 87. 


— 


jugosus, 49. 


Graphiocrinus daotyl«s, 80. 


— 


lagunculus, 41. 


Mespilocrinus konincki, 69. 


_ 


lepidus, 32. 


Nautilus biserialia, 92. 


— 


liratus, 1. 


Pentremites longioosfalis, 85. 


_ 


lobatas, 51. 


Platyceras bisenal s 90 


_ 


mundulus, 39. 


— ' ciyuks 11 


„ 


oblatus, 38. 


— equdatera 89. 


— 


papUlatus, 29. 


— fls'5irella W. 




pendens, 31. 


— leWT^mn Ql 


— 


perumbrosus, 7. 


~ subreotum 89. 


— 


planobasiUs, 13. 


Platycrinus gcoiEjii S2 


— 


planodiscus, 45. 


— pimdi^ '>2 


_ 


quaternarius, 22. 


— sulapnosu'J 81. 


— 


quinquelobufi, 15. 


Poroellia nodosa 92 


— 


regalis, 8. 


Poteriouimus aqualis, Cj. 


— 


rudis, 33. 


— ciiltidactylus, 62. 


— 


senarius, 25 . 


— keokuk, 64. 


_ 


sexarmatus, 21. 


Rhodocrinus varsOTJenais, 80. 


_ 


eimilia, 40. 


Scaphiocriuus divaricatus, 65. 


_ 


sinuosus, 26. 


TbematookikuSj 70. 


_ 


Epiaobrachiatus, 6. 


Trematocrjnus papiUatus, 76, 


— 


spinosulus, 52. 


— robustu.s, 77. 


— 


spinotentaculus, 86. 


— tubei-culosus, 75. 


— 


steropea, 43. 


— typus, 73. 
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EXPLANATION OF PLATES. 
PLATE 1. 

Pig.l a, 6, c. Pentubmites conoidbus. 

Fig.l d. PBNTBBMtTES cOKOiDBns; thc SHmiiiit enlarged, to show the small plates 

closing the ovarian orifices (from a figureby Dr.SjnjMABD), 
Fig.2o. Pbntkemiteb konincciana; natural size. 
Pig. 2 b, e. The same enlarged; lateral and summit views. 
Fig. 3 a, h. Pbntbbmitbs obosvbnoki, 

Pig. 4 a, h, c. DiCHOCRiNUS simplex; basal, lateral and summit views. 
Fig.5. DiOHocRiNus BiOEOTOMHs. 
Fig. 6. PtATTcaiNUB PUMiLus. 
Fig. 7. Platyokinus gbokghi. 

Fig. 8. Otathocrinus thomji; thchody and lower parts of the arms. 
Pig.g. Otathocbinus thom.^; the body and part of the column. 
Fig. 10. ScAPHiooEiNua niyAEiOATUs. 
Pig, 11. AoTmocEiNOs cAnoLi, 
Fig. 12 a, b, c. Antei'ior aud posterior views of Actinoceinus CALYCULua. 

PLATE 2. 

Diagrcans illustrating the structure of species, some of which have been pvilished, in 
the Geological Report of Iowa and elsewhere, without these illustrations. 

Fig.l. AcTisocRiNus ccELATiJS : lowa Geological Eeport, page 585. 

Fig. 2. AcTiNOCsiNus oobniculus : Iowa Geol. Eeport, p,&66. 

Fig. 3. AcTiNocfiiuns bebvis ; Iowa Geol. Eeport, p. 567. 

Fig. 4. AcTiNOCRiNDS suBROTUNDOs Ci'S-); a species of the type and form of .rf, 
rotimdiis, but smaller, and having an arm-formula of ^, one ray being 
imperfeot in the specimen. T¥ 

Pig. 5. Actinoceinus venteicosus : loiva Geol. Report, p. 595. 

Pig. 6, AoTiHOOKiNus optiscuLus ( n.s.). Body broadly calyculate; height little 
more than half the width, symmetrical, and rays equal with four arms 
each, the first plates of which project in a rim around the circumference, 
and have their articulating faces parallel with the longitudinal axis of the 

Fig. 7. AoTiifoCBiNira tricobnis : Iowa Geol. Eeport, p. 569, 

Pig. 8. AcTiNOCRiNus PYRiPORMis (Seumard); Geol. Eeport of Missouri, p. 192. 

Pig. 9. ACTiNOORiKUS DisooinEVS : Iowa Geol. Report, p. 594. 

Pig. 10, ACTI^fOORIN^J^ symmetrious : Iowa Geol. Eeport, p. 574. This species 
corresponds with A. panms of Shitmarii (Geolc^ical Report of Missoui'i, 
p. 193), though his figure does not entirely correspond with our specimens. 
Dr. Shumard's specimen was found in the St.Louis limestone, while ours 
is from the Burhngton limestone, the original being in Mr. "Worthbn'3 
coUection. It is a matter of interest to determine whether this species has 
so groat a vertical range, particularly since this one is the only specimen 

of tEo Genna AorinocBiHirs koowa to me iboYe tte liotizon of t3iB Warsai? limaatone. 

Pig. 11, Potbrioceinus calyculto : Iowa Geo]. Report, p. 553, 

PLATE 3. 

Fig.l. ACTINOCRINUS ROTUNDUS ( YaNDULL and SntTMAUD). 

Pig. 2. AcTiNOCMjrxjs PEOBOSCiniALis : Iowa Geol(^cal Report, page 584. 

Pig. 3. AcTiNocBiKus SCULPTUS : Iowa Geol. Report, p, 582. 

Fig. 4. AcTiNOCHiNus COKNIGHEHS : Iowa Geol. Report, p. 576. 

Pig.5. Agaemoorinus whitpieldi : Iowa Geol. Report, p. 621. 

Pig. 6. SoAPHiooaiNijs divahicatus. 

Fig. 7. FoRBBSioORiNua woethbni : Iowa Geol. Rport, p. 632. 

Fig,8. Cyathocrinus eotunoatus : Iowa Geol. Report, p. 555. 
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